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6-Alkenyl-, 6-Alkinyl- and 6 - Epoxy - Epo thi 1 one Derivatives, 
Process for their Production, and their Use in Pharmaceutical 



fi ar frgirrMinri of fVi» Tnvpnfinn 

Hdfle et al . describe the cytotoxic action of the natural 
substances epothilone A (R - hydrogen) and epothilone B (R - 
methyl) of the following formula: 




OH O 



in, e.g., Angew. Chem. [Applied Chem. ] , 1996, 108, 1671-1673. 
Because of their in-vitro selectivity for breast cell lines and 
intestinal cell lines and their significantly higher activity 
against P-glycoprotein- forming multiresistant tumor lines in 
comparison to taxol as well as their physical properties that 
superior to those of taxol, e.g., a water solubility that is 
higher by a factor of 30, this novel structural class is 
especially advantageous for the development of a pharmaceutical 
agent for treating malignant tumors. 
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The natural substances are not sufficiently stable either 
chemically or metabolically for the development of pharmaceutical 
agents. To eliminate these drawbacks, modifications to the 
natural substance are necessary. Such modifications are possible 
only with a total- synthesis approach and require synthesis 
strategies that make possible a broad modification of the natural 
substance. The purpose of the structural changes is also to 
increase the therapeutic range. This can be done by improving 
the selectivity of the action and/or increasing the active 
strength and/or reducing undesirable toxic side-effects, as they 
are described in Proc. Natl. Acad. Sci. USA 1998, 95, 9642-9647. 

The total synthesis of epothilone A is described by Schinzer 
et al. in Chem. Bur. J. 1996, 2, No. 11, 1477-1482 and in Angew. 
Chem. 1997, 109, No. 5, pp. 543-544). Epothilone derivatives 

* • 

were already described by Hofle et al. in WO 97/19086. These 
derivatives were produced starting from natural epothilone A or 
B. Also, epothilonee C and D (double bond between carbon atoms 
12 and 13 : epothilone C deoxyepothilone A; epothilone D - 
deoxyepothilone B) are described as possible starting products 

for this purpose. 

Another synthesis of epothilone and epothilone derivatives 
was described by Nicolaou et all in Angew. Chem. 199?; 109, No. 
1/2, pp. 170-172. The synthesis of epothilone A and B and 
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several epothilone analogues was described in Nature, Vol. 387 , 



1997, pp. 268-272; and the synthesis of epothilone A and its 
derivatives was described in J. Am. Chem. Soc, Vol. 119, No. 34, 
1997, PP- 7960-7973 as well as the synthesis of epothilone A and 
B and several epothilone analogues in J . Am. Chem. Soc., Vol. 
119, No. 34, 1997, pp. 7974-7991 also by Nicolaou et al. 

■ 

et al. also describe in Angew. Chem. 1997, 109, No. 



19, pp. 2181-2187 the production of epothilone A analogues using 

* 

combinative solid-phase synthesis. Several epothilone B 
analogues are also described there. 

Epothilone derivatives, in some cases also epothilone C and 
D, are also described in patent applications WO 99/07692, WO 

* 

99/02514, WO 99/01124, WO 99/67252, WO 98/25929, WO 97/19086, WO 
98/38192, WO 99/22461 and WO 99/58534. 

in the epothilone derivatives previously known, no alkenyl, 
alkinyl or epoxy radical was provided on carbon atom 6 (see the 
above formula) of the epothilone skeleton. 



An object of this invention was to make available new 
epothilone derivatives, which are both chemically and 
metabolically stable enough for the development of pharmaceutical 

« 

agents and which are superior to natural derivatives in terms of 
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their therapeutic range, their selectivity of action and/or 
* undesirable toxic side-effects and/or their active strength. 

Upon further study of the specification and appended claims, 
further objects and advantages of this invention will become 
apparent to those skilled in the art. 

Included in the invention are new epothilone derivatives and 

* 

compounds of general formula I, 




in which 



i, 



R u , R** are the same or different and mean hydrogen, C x -C l0 
alkyi, C g -C x , aryl or C,-C ao aralkyl, all optionally 
substituted, or together a -(CH^).- group with m • 1, 
2, 3, 4 or 5 or a - (CH^) -O- (CH 2 ) - group, 



means hydrogen, Cj-C 10 alkyi, C«-C ia aryl or C 7 -C a0 

aralkyl, all optionally substituted, 

- (CH,) ^-C-C- (CH 1 ) p .-R au , - (CH^-C-C- (CH,) p .-R a * 4 , 



— (c*v 
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means - (CH a ) rt -C-C- (CH,) - (CH,) rt -C=C- (CH a ) ^-R 1 *, 



n <w — 9 9 — P* 




L -<CH J h 5 -^» 



n . means 0 to 5, 

ra. rb are the same or different and mean 0 to 4, 
pa, pb are the same or different and mean 0 to 3, 
R»- means hydrogen. <:,-<:„ alkyl, C,-C u aryl, or C,-C ao 
aralkyl, all optionally substituted 

r" means hydrogen, OR 1 **, Hal, 

R ,b means OH or OPG l \ 

r« means hydrogen. Cx-C lt allcyl, C«-C u aryl, or 0,-0,0 
arallcyl,. all optionally substitued Hal, OR", GN, 
r m means hydrogen, a protective group PG\ 
r jm ( R a» are th e same or different and mean hydrogen, C 1 -C 10 

■ 

alkyl, C,-C ia aryl, or C,-C a8 aralkyl, all optionally 
substituted, C l -C„ acyl, or, if pa or pb > 0, 
additionally a group OR", 

r" means hydrogen, a protective group PG\ 

r» means hydrogen, 0,-C,, alkyl, C,-C u aryl, C,-C a , aralkyl, 

■ 

all optionally substituted (CH a ) § -T, 
whereby 
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8 stands for 1, 2, 3 or 4, 
T stands for OR" or Hal, 

R" stands for hydrogen or a protective group 
PG\ 

R*, R* each mean a hydrogen atom, or taken together an 

■ 

additional bond or an oxygen atom, 
G means a group X=CR*-, a bi- or tricyclic aryl radical, 
R § means hydrogen, halogen, CN, C x -C 20 alkyl, Cg-C^ aryl, 

C 7 -Cj 0 aralkyl, which can all be substituted, 
X means an oxygen atom, two alkoxy groups OR", a C 2 -C 10 - 

alkylene-cco-dioxy group, which can be straight-chain 

or branched, • H/OR* or a grouping CR 10 R U , 

whereby 

R" stands for a C^C,, alkyl radical, optionally 
substituted 

R f stands for hydrogen or a protective group PG*, 
R X0 ,R W are the same or different and stand for 



hydrogen, a C^C 20 alkyl, C«-C ia aryl, or C 7 -C 



30 



aralkyl radical, all optionally substituted, or 
R 10 and R w together with the methylene carbon atom 
jointly stand for a 5- to 7-membered carbocyclic 
ring, 

* 

D-E means a group -CHa-CH,-, -0-CH,-, 
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A-Y means a group O-C(-O), O-CH,, CH,C(=0), NR"-C (=0) , 
NR J, -S0 3 , 

R J> means hydrogen, C x -C l0 alkyl, 
2 means an oxygen atom or H/OR", 
whereby 

R ia is hydrogen or a protective group PG\ 
Hal means halogen, preferably fluorine, chlorine, bromine 
or iodine. 

« 

The production of the new epothildne derivatives and 
compounds can be performed by linkage of three partial fragments 
A, , B I and C- which process is a further aspect of the invention. 
The interfaces between the fragments are as indicated by the 
three lines crossing bands in general formula I". 
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* 

A means a C x -C € fragment (epothilone numbering system) of 
general formula A-l or A-2 




in which 

R u " , R 1 *' , R a *' and R ab ' have the meanings already mentioned 

for E l \ R 1 *, R 8 * and R ab , and 
R" means CH,OR u \ . CH a -Hal, CHO. C0 3 R lM> , COHal, 
R"' means hydrogen, OR"*, Hal, OSO a R l4b , 

R"*, R"' mean hydrogen, SO a -alkyl, SO, -aryl, SO a -aralkyl or 
together a -(CHj) 0 - group or together a CR l5 *R 1Sb group, 

R" b , R Mb mean hydrogen, C^Cjo alkyl, C,-C ia aryl, C 7 -C ao 
aralkyl, each optionally substituted 

R lu , R l5b are the same or different and mean hydrogen, C X 'C 10 
alkyl, aryl, C 7 -C ao aralkyl or together a -(CH a ) q group, 

o means 2 to 4, 

q means 3 to 6, 

R 30 means hydrogen, 

R n means hydroxyl, or 



i 
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R J0 , R u together mean an oxygen atom or a C a -C 10 alkylene- 

a,G>-dioxy group, which can be straight -chain or 

* 

branched , or 
R 10 , R n independently mean a Cj-C 10 alkoxy group, 
including all stereoisomers as well as their mixtures, and 
free hydroxyl groups in R", R 14 ' and R 31 can be etherified or 
esterified, free carbonyl groups can be ketalized in A-l or A-2 
and R", converted into an enpl ether or reduced, and free acid 
groups in A-l or A-2 can be converted into their salts with 
bases. 

B f stands for a Cy-C^ fragment (epothilone numbering system) 
of general formula 




W 

4 

B, 



« 

in which 

D, E, R u ', R 4 * and R s ' have the meanings already mentioned 
for D, E, R 34 , R\ and R s , and 
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R 



means a hydrogen atom, 



R 



20 



means halogen, N,, NHR , 



a hydroxy group, a protected 



hydroxy group 0-PG a , a protected amino group NR"PG a , a 
C x -C 10 al)cylsul£onyloxy group, which optionally can be 
perfluorinated, a benzoyloxy group that is optionally 
substituted by C a -C 4 alkyl, nitro, chlorine or bromine, 
an NS 2, SOjCH, group, an NR a, C(«0)CH, group, a CH^-Ct-O) - 

■ 

CHj group, 

R* x means a hydroxy group, halogen, a protected hydroxy 

group 0PG J , a phosphonium halide radical PPh/Hal" (Ph - 
phenyl; Hal - F, Cl, Br, I), a phosphonate radical 
P(O) (OQ) a (Q » Cj-Cio alkyl or phenyl) or a phosphine 
oxide radical P(0)Pha (Ph - phenyl), 

X means an oxygen atom, two alkoxy groups OR", a Ca-C x0 
alkylene-a,to-dioxy group, which can be straight -chain 
or branched, H/OR* or a grouping CR l0 R", 



whereby 



r» stands for a C t -C ao alkyl radical, 

R* stands for hydrogen or a protective group PG 1 , 



R IC , R u are the same or different and stand for 



hydrogen, a C x -C, 0 alkyl, C«-C u aryl, or C,-C„ 
aralkyl radical, each optionally substituted, or 
R" and R u together with the methylene carbon atom 
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commonly stand for a 5- to 7-membered carbocyclic 
ring . 

As alkyl groups R u , R 1 *, R 2 *, R tt , R 2 *, R«, R 9 , R", R 10 , R 12 , R"\ 
R 12b , R 1 **, R l4b , R"*, R 1Sb , R 17 , R l »; R M , R a «\ R a4b , R 22 *, R aab and R 22 , 

* 

* * 

straight -chain or branched -chain alkyl groups with 1-20 carbon 
atoms can be considered, such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, tert -butyl, pentyl, 

* 

isopentyl, neopentyl, heptyl, hexyl, and decyl. 

Alkyl groups R*\ R*. R a \ R ab , R 2 *, R*# R s , R 2 , R 10 # R". R 12 \ 
R l2b , R"\ R Mb , R x5 \ R lBb , R", R l \ R 2 \ R 2t \ R 2tt , R aa * and R 22b can be 

■ 

perfluorinated or substituted by 1-5 halogen atoms, hydroxy 
groups, C x -C 4 alkoxy groups, C«-C u aryl groups (which can be 
substituted by 1-3 halogen atoms) . 

As aryl radicals above and below, particularly R 1 *, R 1 *, R 2 *, 
R 2 *. R 2 *, R\ R s , R\ R 10 , R", R 12 *, R 1 ", R 1 ", R Mb » R 15 *, R 15b , R 24 \ R 2tt , 

« 

R 22> and R 22b , substituted and unsubstituted carbocyclic or 
heterocyclic radicals with one or more heteroatoms, such as, 
e.g., phenyl, naphthyl, furyl, thienyl, pyridyl, pyrazolyl, 
pyrimidinyl, oxazolyl, pyridazinyl, pyrazinyl, quinolyl, 
thiazolyl, benzothiazolyl and benzoxazolyl, which can be 
substituted in one or more places by halogen, OH, 
O-alkyl, COaH, CO, -alkyl, -NH„ -NO,, -N„ -CN, C^C,, alkyl, C^C,, 
acyl, Ci-Cjo acyloxy groups, are suitable examples. 
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As bi- and tricyclic aryl radicals G or G' , substituted and 

i 

unsubstituted, carbocyclic or heterocyclic radicals with one or 

■ 

more heteroatoms, such as, e.g., naphthyl, anthryl, 
benzothiazolyl, benzoxazolyl , benzimidazolyl , quinolyl, 
isoquinolyl, benzoxazinyl, benzofuranyl, indolyl, indazolyl, 

, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 



thienopyridinyl , pyridopyridinyl , behzopyrazolyl , benzotriazolyl , 



dihydroindolyl , which can be substituted in one or more places by 

■ 

halogen, OH, 0- alkyl, CO,H, CO, -alkyl, -NH,, -NO a , -N, , -CN, C^C,, 
alkyl, Cj-C,, acyl, ^-C,, acyloxy groups, are suitable. 

The aralkyl groups in R", R 1 *, R*\ R tt , R**# R 4 » R*» R'» *"» 

r 

R», R"*, R ub , R"\ R l4b , R m , Risb f R a **» R a<b » R aM R ith can 
contain in the ring (a) up to 14 C atoms, preferably 6 to 10, and 
in the alkyl chain 1 to 8,. preferably 1 to 4 atoms. As aralkyl 
radicals, for example, benzyl, phenylethyl, naphthyl methyl , 
naphthylethyl , furylmethyl, thienylethyl and pyridinylpropyl are 
suitable. The rings can be substituted in one or more places by 
halogen, OH, O-alkyl, CO,H, CO,-alkyl, -NO a , -N,, -CM, Ci-C,, 
alkyl, C a -C a , acyl, C a -C ao acyloxy groups. 

The alkoxy groups that are contained in R", R" and X in 
general formula I are in each case to contain 1 to 20 carbon 
atoms, whereby methoxy, ethoxy, propoxy, isopropoxy and t- 

* 

butyl oxy groups are preferred. 
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As representatives of all the protective groups PG (i.e., 
each of the PG groups including those with a superscript), alkyl 
and/or aryl- substituted silyl, C x -C ao alkyl, C 4 -C 7 cycloalkyl, 
which in addition can contain an oxygen atom in the ring, aryl, 
C 7 -C ao aralJcyl, Cx-Cao acyl, aroyl and C l -C 20 alkoxycarbonyl can be 
mentioned. Other protective groups are known in the art and can 
be used as known. 

■ 

As alkyl, silyl and acyl radicals for protective groups PG, 
the radicals that are known to one skilled in the art: are 
suitable. Preferred are alkyl or silyl radicals that can be 
easily cleaved from the corresponding alkyl and silyl ethers, 
such as, for example, the methoxymethyl , methoxyethyl , 
ethoxyethyl, tetrahydropyranyl, tetrahydrof uranyl , 

trimethylsilyl, triethylsilyl, tert-butyldimethyl silyl, tert- 

* 

but yldi phenyl silyl, tribenzyl silyl, triisopropyl silyl, benzyl, 
para-nitrobenzyl, para-methoxybenzyl radical as well as 
alkylsulfonyl and arylsulfonyl radicals. As acyl radicals, e.g. 
formyl, acetyl, propionyl, isopropionyl, pivalyl, butyryl or 
benzoyl, which can be substituted with amino and/or hydroxy 
groups, are suitable. 

As amino protective groups, the radicals that are known to 
one skilled in the art are suitable. Por example, the Alloc-, 
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Boc-, Z-, benzyl, f-Moc, Troc, Stabase or Benzostabase group can 
be mentioned. 

■ 

Acyl groups PG can contain 1 to 20 carbon atoms, whereby 
formyl, acetyl, propionyl, isopropionyl and pivalyl groups are 
preferred. 

Index m in the alkylene group that is formed from R u and R" 

■ 

■ 

preferably stands for 1, 2, 3 or 4. 

The C a -C 10 alkylene-ct,&-dioxy group that is possible for R 10 , 
R*\ U, V, W arid X is preferably an ethyleneketal or 
neopentylketal group. 

The compounds that are mentioned below are preferred 
according to the invention: 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-Dihydroxy-16- (l-roethyl-2- (2- 
pyridyl)ethenyl)-l-oxa-5,5,9,13-tetramethyl-7- (but-3-in-l-yl) - 

cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in^l-yl) -3- (l-methyl-2- (2-pyridyl)ethenyl) -8,8,12, 16- tetramethyl 
4 , 17-dioxabicyclo [14 .1. 0] heptadecane - 5 , 9-dione 

» 

(4S, 7R, 8S, 9S. 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13 -tetramethyl -7- (but-3 -in-l-yl) - 
cyclohexadec-13-ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl-4, 17- 

■ 

dioxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8 -di hydroxy- 16- (1-f luoro-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3-in-l-yl) - 
cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S. 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10r (but-3 - 
in-l-yl)-3-(l - f luoro- 2 - (2-pyridyl ) ethenyl ) --8, 8,12, 16 - 1 etramethyl - 
4 , 17 -dioxabicyclo [14 .1.0] hep tadeeane- 5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 
pyr idyl ) ethenyl ) - 1 -oxa- 5 ,5,9,13 - tet rame thyl - 7 - (but - 3 - in- 1 -yl ) - 
cyclohexsidec-13 -ene-2, 6-dione 

(1S/R, 3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) -8,8, 12, 16 -t etramethyl- 
4 , 17 -dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-tnethyl-2- (2- 
pyridyl ) ethenyl ) - 1-oxa- 5,5.9, 13 - 1 etramethyl - 7- (but -3 -en- 1 -yl) - 
cycl ohexadec - 1 3 - ene -2,6- dione 

(1S/R) ,3S(B) ,7S,10R,11R,12S,16R/S) -7 , ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8,8, 12, 16-tetramethyl- 
4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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* 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyDethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but -3 -en-l-yl) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/.S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (2- (2 -pyridyDethenyl) -8,8, 12,16-tetramethyl-4,17- 
dioxabicyclo [14 .1.0] heptadecane- 5 , 9-dione 

<4S, 7R, 8S f 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3 -en-l-yl) - 

» 

cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (1-f luoro-2- (2 -pyridyl) ethenyl) -8,8,12,16-tetramethyl 
4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane- 5, 9-dione 

(4S,7R,8S, 9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl ) ethenyl ) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3 -en-l-yl) - 

♦ • 

cyclohexadec-13 -ene-2 , 6-dione 

* 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) -8,8,12 , 16-tetramethyl 
4 , 17 -dioxabicyclo (14 . 1 . 0] heptadecane- 5, 9-dione 

* • 

(4S,7R(RS) ,8S,9S,13E/Z,16S(B))-4,8-dihydroxy-l6-(l-methyl-2 

« 

( 2 -pyridyl ) ethenyl ) - 1 -oxa- 5 ,5,9,13- tetrame thyl - 7 - (2 - 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13 -ene-2, 6-dione 

(1S/R,3S (E) ,7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 

oxacyclopropyl-l-ethyl) -3- (1 -methyl -2- (2-pyridyl) ethenyl) - 
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8 , 8 , 12 , 16 -tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 
dione 

<4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
pyridyDethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (2-oxacyclopropyl- 
1 - ethyl ) r cyclohexadec - 1 3 - ene -2,6- dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (2- (2-pyridyl) ethenyl) -8 , 8 , 12 , 16- 
tetramethyl-4, 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9 '-dione 

(4S , 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-ditiydroxy- 16 - (l-fluoro-2- 

(2-pyridyl) ethenyl) -1-oxa-S, 5, 9, 13-tetramethyl-7- (2-- 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R. 3S (E) , 7S. 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16 -tetramethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane-5, 9- 

dione 

* 

(4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-l6- (l-chloro-2- 
(2-pyridyl) ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- (2- 
oxacyclopropyl - 1 -ethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R,3S(E) ,7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 

« 

oxacyclopropyl-l-ethyl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 

■ 

8,8,12, 16 -tetramethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane-5 , 9- 
dione 
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• ■ * 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl) ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- (prop-2-in-l-yl) - 
cycl ohexadec - 13 - ene -2,6- dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8,8,12,16-tetramethyl- 
4 , 17-dioxabicyclo [14 . 1 . 0]heptadecane-5, 9-dione 

* 

(4S, 7R, 8S, 9S, 13E/Z, 16S(E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5,9, l3-tetramethyl-7- (prop-2-in-l-yl) - 

» 

cyclohexadec-13 -ene-2 , 6 -dione 

> ... 
(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 

in-l-yl ) - 3 - ( 2- ( 2 -pyridyl ) ethenyl )-8,8,12,16 - t et ramet hyl -4,17- 
dioxabicyclo [14 .1.0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4, e-dihydroxy-16- (1-f luoro-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5', 9, 13-tetramethyl-7- (prop-2-in-l-yl) - 

cyciohexadec-13^ene-2 , 6-dione 

(1S/R,3S(E) ,7S.10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (prop-2 

in-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl 
4 , 17-dioxabicyclo [14 .1 .0] heptadecane-5 , 9-dione 

(4S. 7R,.8S, 9S, 13E/Z, 16S (E) ) -4, 8-Dihydroxy-16- (l-chloro-2- (2- 
pyr idyl ) ethenyl ) - 1 - oxa - 5, 5 , 9 , 13 - 1 et rame thyl - 7 - (prop - 2 - in- 1 -yl ) - 
cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-Dihydroxy-10- (prop-2- 
in- 1 -yl ) - 3 - ( 1 - chloro - 2 - ( 2 -pyridyl ) e thenyl ) - 8 , 8 , 12 , 16 - tet ramethyl - 
4 , 17-dioxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z f 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13 -tet ramethyl- 7- (prop-2 -en- 1-yl) - 
-cyclohexadec -13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-methyl-2- (2 -pyridyl) ethenyl) -8,8,12, 16-tetramethyl 
4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en- 1 -yl ) - 3 - ( 2 - ( 2 -pyridyl ) ethenyl ) - 8 , 8 , 12 , 16 - tetramet hyl -4 , 17 - 
dioxabicyclo [14.1.0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 

r 

pyridyl) ethenyl) -l-oxa-5, 5,9, 13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , IS, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (1-f luoro-2 - (2 -pyridyl) ethenyl) -8 , 8 , 12 , 16-tetramethyl 
4 , 17-dioxabicyclo [14\ l .0] heptadecane-5 , 9-dione 
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■ 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
en-l-yl)-3-(l- chloro - 2 - ( 2 - pyr i dy 1 ) e theny 1 )-8,8,12,16-tet rame thyl - 
4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- 
( 2 -pyr idyl ) e thenyl ) - 1 - oxa- 5 , 5 , 9 , 1 3 - t etramethyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec -13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R (RS) , 11R, 12S , 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-methyl-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16- tet rame thy 1-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9- 
dione 

» 

(4S, 7R(RS) , 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
pyr idyl) ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec -13 -ene-2 , 6-dione 

(1S/R,3S (B) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (2- (2-pyridyl) ethenyl) -8,8, 12, 16- 
tetramethyl-4, 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S,7R(RS) ,8S,9S,13B/Z,16S(B) )-4,8-dihydroxy-16- (l-fluoro-2- 

(2-pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13 -ene-2, 6-dione 
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(1S/R,3S(E) ,7S,10R(RS) , 11R, 12S , 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16- tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 
dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (l-chloror2- 
(2-pyridyl) ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R(RS) , 11R. 12S, 16R/S) -7 , ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 
8, 8 , 12 , 16 -tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 
dione 

* 

(4S,7R,8S,9S,13E/Z,16S(B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
tne thylthiazol -4 -yl) ethenyl) -l-oxa-5,.5, 9, 13-tetramethyl-7- (but-3- 

* 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 

* 

in-l-yl) -3- (l-tnethyl-2- (2-methylthiazol-4-yl)ethenyi) -8, 8, 12, i6- 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5, 9- di one 

(4S,7R,8S,?S,13B/Z,16S(B)) -4,8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3- 

« 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S. 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl -4, 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9 -dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2 
methyl thiazol- 4 -yl) ethenyl) -1-oxa-S, 5, 9, 13-tetramethyl-7- (but-3 
in-l-yl )" - eye lohexadec - 1 3 - ene - 2 , 6 - dione 

(1S/R, 3S (E) , IS, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3 
in-l-yl) -3- (l-fluorp-2- (2 -methyl thiazol-4-yl) ethenyl) -8, 8, 12, 16 
tetramethyl-4 , 17-dioxabicyclo 114 . 1 • 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetratnethyl-7- (but-3 
in-l-yl) -eye lohexadec -13 -ene -2, 6 -dione 

■ 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3 
in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16 
tetramethyl-4 , 17-dioxabieyclo 114 .1.0] heptadecane-5 , 9 -dione 

% 

m 

(4S,7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydfoxy-16- (l-niethyl-2- (2 
methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3 
en-l-yl) -3- (l-methyl-2- (2 -methyl thiazol -4 -yl) ethenyl) -8,8,12,16 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13B/Z,16S(B))-4,8-dihydrbxy-16- (2- (2- 
methyl thiazol- 4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R.3S (E) ,7S,10R, 11R, 12S,16R/S) -7, ll-dihydroxy-10- (but-3- 

♦ 

en-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S , 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2 - (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5,.5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S.) -7 , ll-dihydroxy-10- (but-3 - 
en-l-yl) -3- (l-fluoro-2- (2-methyl.thiazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4, 17-dioxabicyclo 114 . 1 . 0) heptadecane-5 , 9-dione 

(4S,7R, 8S,9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
me thy lthiazol- 4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ehe-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-chloro-2- ( 2 -methyl thiazol- 4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R (RS)., 8S, 9S, 13B/Z , 16S (E) ) -4 , 8-dihydroxy- 16 - (l-methyJ-2- 
( 2 -methyl thiazol- 4 -yl) ethenyl) -l-oxa-5,5,9,13-tetramethyl-7-(2- 

« * 

oxacyclopropyl-1- ethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (l-methyl-2- (2-methylthiazol-4- 
yl) ethenyl) -8 , 8, 12 , l6~tetramethyl-4, 17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8 -di hydroxy- 16- (2- (2- 
methylthiazol-4-yl)ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropy 1 - 1 - ethyl ) - cyclohexadec - 1 3 - ene -2,6- dione 

(1S/R,3S(E) ,7S, (10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (2- (2-methylthiazol-4-yl) ethenyl) - 
'8 , 8 , 12 , 16- tetratnethyl -4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 
dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) *4, 8 -di hydroxy- 16- (1-f luoro-2- 
(2-methylthiazol-4-yl)ethenyl) -l-oxa-5, 5, 9, 13 -tetratnethyl -7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S , 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (2 - 
oxacyclopropyl-1 -ethyl) -3- (1-f luoro-2- (2-methylthiazol-4- 
yl ) ethenyl ) - 8 , 8 , 12 , 16 - tetratnethyl -4 , 17 - 

■ ■ 

dioxabicyclo [14 . 1.0] heptadecane- 5 , 9 -dione 

(4S, 7R(RS) , 8S, 9S,13E/Z,16S(B) ) -4,8-dihydroxy-16- (l-chloro-2- 

(2 -methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (2- 

oxacyclopropyl - 1 - ethyl ) - cyclohexadec - 1 3 - ene -2,6- dione 

(1S/R,3S(B) ,7S,10R(RS),11R, 12S,16R/S) -7, ll-dihydroxy-10- (2- 

oxacyclopropyl-1 -ethyl) -3- (l-chloro-2- (2-methylthiazol-4- 
yl) ethenyl) -8 , 8 , 12 , 16-tetramethyl-4 , 17- 

■ 

dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2 -methyl thiazol-4-yl)ethenyl) -8,8,12,16- 
tetramethylr4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4, 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl)ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2- ' 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl)-3-(2-(2 -me thyl thiazol - 4 -y 1 ) e thenyl )-8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

■s. 

(4S, 7R, 8S, 9S, 13E/Z, 168 (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 

■ 

■ 

me thylthiazol -4 -yl) ethenyl ) - l-oxa- 5 , 5 , 9 , 13 - tet ramethyl -7 - (prop- 2 - 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (1-f luoro-2- (2-methylthiazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl-4 , 17 -dioxabicyelo 114 . 1 . 0] heptadecane-5 , 9 -diona 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 
methyl thiazol -4 -yl ) ethenyl ) - 1 -oxa- 5,5,9,13- te tramethyl - 7 - (prop- 2 - 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll T dihydroxy-10- (prop-2 
in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4 , 17 -dioxabicyclo (14 . 1. 0] heptadecane-5 , 9 -dione 

(4S,7R,8S,9S,13E/Z,16S(E)) -4, 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5,5, 9, 13-tetramethyl-7- (prop-2 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione " 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (l-methyl-2- (2 -methyl thiazol -4 -yl) ethenyl) -8/8, 12, 16- 
tetramethyl-4 , 17 -dioxabicyclo [14 -1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S. 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (2- (2- 
met hyl t hiazol - 4 -yl ) ethenyl ) - 1 ^oxa- 5,5,9,13- tetrame thyl - 7 - (prop-2 
en-l-yl) -cyclohexadec - 13 -ene-2, 6-dione 

* 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (2- (2 -methyl thiazol- 4 -yl) ethenyl) -8,8,12, 16- 

tetramethyl-4 , 17 -dioxabicyclo 114 . 1 • 0] heptadecane-5 , 9 -dione 

* 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, i3- tetrame thyl -7- (prop-2 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en- 1 -yl ) - 3 - ( 1 - f luoro- 2 - ( 2 -methyl thiazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 , 16- 

* * 

tetramethyl-4 , 17 -dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 
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■ 

(4S, 7R, 8S,9S, 13E/Z, i6S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 

• » 

methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2- 
en-l-ylj -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8, 8,12,16- 

m 

tetramethyl-4, 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) ^4, 8-dihydroxy-16- (l-methyl-2- 

( 2 - me thy 1 1 hi a zol - 4 - y 1 ) ethenyl ) - 1 - oxa -5,5,9,13- t e t r amet hy 1 - 7 - 

(bxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R (RS) , llR f 12S, 16R/S) -7, ll-dihydroxy-10 - 

(oxacyclopropyltnethyl) -3- (1 -methyl -2- ( 2 -methyl thiazol -4- 

yl ) ethenyl ) -8 , 8 , 12 , 16 - tetramethyl-4 , 17 - 

dioxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S»7R(RS) ,8S,9S, 13E/Z,16S(E) ) -4, 8-dihydroxy-16- (2- (2- 

me t hy 1 1 hi a zol - 4 - yl ) ethenyl ) - 1 - oxa - 5,5,9,13-tet rame t hy 1 - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (B) , 73, 10R (RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10 - 
(oxacyclopropylnvethyl) -3- (2- (2 -methyl thiazol -4 -yl) ethenyl) - 
8 , 8 , 12, 16 -tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-S , 9- 

■ 

dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- 
(2-methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 

■ 

(oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2, 6-dione 
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(1S/R, 3S (B) , IS, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (1-f luoro-2- (2-methylthiazol-4- 
yl) ethenyl) -8 , 8 , 12 , 16-tetramethyl-4 , 17- 
dioxabicyclo [14 .1.0] heptadecane-5, 9-dione 

(4S,7R(RS) ,8S,9S, 13E/Z, 16S(E) ) -4 , 8-dihydroxy- 16- (l-chloro-2- 

» 

* 

(2-methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropyl methyl) -cyclohexadec-13-ene-2 , 6-dione 

4 « 

(1S/R>3S(E) ,7S,10R(RS) , 11R,12S, 16R/S) -7 , ll-dihydroxy-10- 

* 

(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methylthiazol-4- 
yl) ethenyl) -8 , 8, 12 , 16-tetramethyl-4 , 17-dioxabicyclo [14 .1.0] 

* 

heptadecane-5, 9-dione 

■ 

(4S , 7R, 8S , 9S , 13E/Z , 16S (E) ) -4 , 8-dihydroxy- 16- ( l-methyl-2 - (2 - 

* 

methyl oxazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetraraethyl-7- (but-3- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2 - (2-methyloxazol-4-yl) ethenyl) -8, 8 , 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 98, 13E/Z, 16S (E) ) -4, 8-dihydroxy- 16- (2- (2- 
methyloxazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but -3- • 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in- 1 -yl ) - 3 - ( 2 - ( 2 - me thyloxazol -4 -yl ) ethenyl ) - 8 , 8 , 12 , 1 6 - 
tetramethyl-4 , 17-dioxabicyclo 114 .1.0] heptadecane-5 , 9 -dione 
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* * 

(4S f 7R, 8S, 9S, 13E/Z. 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol-4-yl)ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3 - 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 

» 

in-l-yl) -3- (l-fluoro-2- (2-methyloxazol-4-yl)ethenyl) t8,8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 6J heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5,5, 9, 13-tetramethyl-7- (but-3- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S. 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyloxazol - 4 -yl) ethenyl) -l-oxa-5,5, 9,13-tetraroethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5,5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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* 

(1S/R,3S(E) ,7S,10R,11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3 - 
en-l-yl) -3- (2- (2-methyloxazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyl oxazol -4 -yDethenyl) -1-oxa-S, 5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en- 1 -yl ) - 3 - ( 1 - fluoro- 2 - (2 -methyloxazol -4-yl ) ethenyl) - 8 , 8 , 12 , 16 - 
tetramethyl-4, 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-chloro-2- (2 
methyloxazol-4-yl) ethenyl) -l-.oxa-5,5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S(E) ,7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3 
en-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl -4 , 17-dioxabicyclo [ 14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S. 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-methyl- 
( 2 -me thy loxazol - 4 -yl ) e thenyl ) - 1 - oxa - 5 , 5 , 9 , 13 - 1 e t rame thyl - 7 - ( 2 - 

• * 

oxacy c 1 opropyl - 1 - e t hy 1 ) - eye 1 ohexadec - 1 3 - ene - 2 , 6 - d i one 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2 

— - 

oxacyclopropyl-l-ethyl) -3- (l-methyl-2- (2-methyloxazol-4- 
yl ) e t henyl ) - 8 , 8 , 1 2 , 16 - t e t ramethyl - 4 , 1 7 - 

♦ 

dioxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 
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(4S, 7R(RS) ( 8S, 9S,13E/Z, 16S (E) ) -4 , 8-dihydroxy- 16- (2- <2- 

♦ 

methyloxazol - 4 -yl ) e thenyl ) - 1 - oxa -5,5,9,13 -t e t ramethyl -7 - (2 - 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- {2- (2 -methyloxazol -4 -yl) ethenyl) - 
8 , 8 , 12 , 16- tetramethyl-4 , 17-dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9- 

dione 

(4S, 7R(RS) , 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16 - (1-f luoro-2- 
( 2 -methyl oxa zol - 4 -yl ) ethenyl ) - 1 -oxa- 5,5,9,13 - 1 e t rame thyl - 7 - ( 2 - 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 6-dione 

(1S/R, 3S (E) , IS. 10R (RS> , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (l-fluoro-2- (2 -methyloxazol -4- 
yl) ethenyl) -8,8,12,16-tetramethyl-4,17- 

■ 

dioxabicyclo [14. 1.0] heptadecane-5, 9-dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z,,16S (B) ) -4, 8-dihydroxy-l6 - (l-chloro-2- 
(2 -methyloxazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-l-ethyl) - cyclohexadec- 13 -ene- 2, 6-dione 

(1S/R, 3S (E) , 78, 10R (RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yl ) ethenyl ) - 8 , 8 , 12 , 16-tetramethyl -4 , 17 - 
dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 



WO 00/66589 PCT/IB00/00657 

33 

■ • 

■ ■ 

(4S,7R,8S,9S,13E/Z,16's(E) ) -4 , 8 -dihydroxy-16- (l-methyl-2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2- 
in-l-yl J -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2« 
in-l-yl) -3- (l-methyl-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4, 17-dioxabicyclo[14 .1. 0]heptadecane-S, 9-dione 

(4S,7R,8S,9S,13B/Z,16S(E) ) -4 , 8 -dihydroxy-16- (2- (2- 
methyloxazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethy;i-7- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dibne 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 - 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy-16- (1-f luoro-2- te- 
lnet hyloxazol- 4 -yl) ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- (prop-2- 
in-l-yl) - cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (1-f luoro-2- (2-methyloxazol -4 -yl) ethenyl) -8,8,12,16- 
tetratnethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 

■ 

tnechyloxazol -4 -yl ) ethenyl ) - 1 -oxa - S , 5 , 9 , 13 - tetramethy 1 -7 - (prop-2 - 
in-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 

» 

in-l-yl) -3- (i-chloro-2- (2 -methyloxazol -4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo(14 .1.0] heptadecane-5, 9-dione 

(4S, 7R. 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2> 6-dione' 

* ■ 

(1S/R, 3S (E) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop- 2 
en- 1 -yl ) - 3 - ( 1 -methyl - 2 - (2 -me thyloxazol -4 -yl ) ethenyl ) - 8 * 8 , 12 , 16 - 
tetramethyl-4, 17-dioxabicyclo (14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol - 4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2 
en-l-yl) -cyclohexadec-13-ene-2, 6-dioxie 

i 

(1S/R,3S(E) ,7S,10R,11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-: 

* 

en- 1 -yl ) - 3 - ( 2 - (2 -methyloxazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 , 1 6 - 
tetramethyl-4 , 17 -dioxabicyclo 114 . 1 . 0] heptadecane-S , 9 -dione 

(4S, 7R, 8S, 9S, 13E/2, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2 
methyloxazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13- tetramethyl- 7- (prop-2 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

« 

(1S/R, 3S (E) , 7S, 10R, 11R.12S, 16R/S) -7, ll-dihydroxy-10- (prop- 
en-l-yl) -3- (1-f luoro-2- (2 -methyloxazol- 4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4, 17 -dioxabicyclo (14 . 1 . 0] heptadecane-5, 9-dione 
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(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
me thyloxazol - 4 -yl ) e thenyl ) - 1 -oxa- 5 ,5,9,13- tetramethyl - 7 - (prop-2 - 
en-l-yl) -cyclohexadec- 13 -ene -2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl-4, 17-dioxabicyclo [14 .1.0] heptadecane-5, 9-dione 

* 

(4S, 7R<RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- 
(2 -methyloxazol- 4 -yl) ethenyl) -1 -oxa- 5, 5, 9, 13 -tetramethyl- 7- 
(oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2 , 6-dione 

* 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-methyl-2- (2-methyloxazol-4- 
yDethenyl) -8,8, 12, 16-tetramethyl-4, 17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 

■ 

methyloxazol - 4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (2- (2-methyloxazol-4-yl) ethenyl) - 

8, 8, 12 , 16-tetramethyl-4, 17-dioxabicyclo [14 . 1 .0J heptadecane-5, 9- 

dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16 - (1-f luoro-2- 

( 2 - methyloxazol - 4 - y 1 ) ethenyl ) - 1 - oxa -5,5,9,13 - 1 e t raroe thyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R(RS) ,11R # 12S, 16R/S) -7, ll-dihydroxy-10 - 
(oxacyclopropylmethyl) -3- (1-f luoro-2- (2-methyloxazol-4- 
yl) ethenyl) -8, 8, 12 , 16-tetramethyl-4 , 17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16*- (l-chloro-2- 
(2-methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R{RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yl) ethenyl) -8,8, 12, 16-tetramethyl-4, 17- 
dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(AS* 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl ) ethenyl ) - 1 - oxa - S , 5 - 1 ri methyl ene -9/13 -dimethyl - 7 - ( but - 3 - 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2 -pyridyl) ethenyl) -8, 8-trimethylene- 

■ 

12 , 16 -dimethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

< 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4, 8-dihydroxy-16- (l-fluoro-2- (2- 
pyr idyl ) ethenyl ) -l-oxa-5, 5-trimethylene-9, 13 -dimethyl -7- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , IS, 10R, 11R, 12S, 16R/S) - 7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-fluoro-2- (2 -pyridyl) ethenyl) -8, 8-trimefchylene- 
12 , 16.-dimethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S;7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (l-fluoro-2- (2- 

► 

pyr idy 1 ) e t henyl ) - 1 - oxa -5,5 - t r ime t hy lene -9,13- dimethyl - 7 - ( prop - 2 - 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7. ll-dihydroxy-10- (prop-2- 
en-l-yl) - 3- (l-fluoro-2 - (2-pyridyl) ethenyl) - 8, 8-trimethylene- 
12 , 16 -dimethyl -4 , 17-dioxabicyclo [14.1.0] heptadecane-5 , 9-dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- 
(2-pyridyl) ethenyl) -l-oxa-5, 5-trimethylene-9, 13 -dimethyl -7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R(RS) , 11R. 12S. 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-fluoro^2- (2-pyridyl) ethenyl) -8,8- 
trimethylene-12, 16 -dimethyl -4 , 17-dioxabicyclo [14 .1.0] heptadecane- 

5, 9-dione 

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(l-methyl-2-(2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5-trimethylene-9 , 13-dimethyl- 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 

in-l-yl) -3- (l-roethyl-2- (2-methylthiazol-4-yl) ethenyl) -8,8- 

■ 

trimethylene-12, 16-dimethyl-4 , 17-dioxabicyclo 114 . 1 . 0] heptadecane- 
5, 9-dione 

(4S, 7R, 8S, 9S, 13B/2, 16S (E) ) -4, 8-dihydroxy-16- (1- f luoro-2- (2- 
methyl thiazol-4-yl) ethenyl) -1-oxa-S , S-trimethylene-9 , 13-dimethyl - 
7 - (prop -2-in-l-yl) - cyclohexadec - 1 3 - ene - 2 , 6 - dione 
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(1S/R, 3S (E) , 7S, 1QR, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-fluoro-2- (2-methylthiazol-4-yl)ethenyl) -8,8- 
trimethylene-12 , 16-dimethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane 
5, 9-dione 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4, 8 -di hydroxy- 16- (2- (2- 
methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5-trimethylene-9, 13-dimethyl 
7- (prop-2-en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (2- (2 -methyl thiazol -4 -yl) ethenyl) -8, 8-trimethylene- 

■ 

12, l6-dimethyl-4, 17-dioxabicyclo [14 . 1 . 0J heptadecane- 5, 9-dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E) ) -4, 8-dihydroxy-16- (l-fluoro-2 
( 2 -methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5-trimethylene^9, 13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec-13-enei-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (l-fluoro-2- (2-methylthiazol-4- 
yljethenyl) -8, 8-trimethylene-12 , 16 -dimethyl -4, 17- 
dioxabicyclo [14 . 1 . 0) heptadecane- S , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8 -di hydroxy- 16- (2- (2- 
methyloxazol-4-yl) ethenyl) »l-oxa-S, 5-trimethylene-9, 13 -dimethyl - 
7- (prop-2 -in-l-yl) -cydohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8, 8-trimethylene- 
12 ,16 -dimethyl- 4 , 17-dioxabicyclo [14 . l . 0) heptadecane- 5, 9-dione 
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♦ 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methylbxazol -4 -yl ) ethenyl ) - 1 -oxa- 5 , 5 - trimethylene- 9 , 1 3 -dimethyl - 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2,6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
trimethylene-12, 16 -dimethyl -4 , 17 -dioxabicyclo [14 ,1 .0] heptadecane 

■ 

5,9-dione 

i 

■ 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyl oxazol - 4 -yl ) ethenyl) - 1 -oxa-5 , 5 - trimethylene- 9 , 13 -dimethyl - 
7- (prop-2 -en-l-yl) -cyclohexadec-13-ene-2,6-dione 

(1S/R, 3S (E) , IS, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) - 3- (l-methyl-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 

* 

trimethylene- 12 , 16-dimethyl-4 , 17 -dioxabicyclo (14 . 1 . 0] heptadecane 
5,9-dione 

» 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E>) -4, 8-dihydroxy-16- (l-f luoro-2- {2- 
me thyloxazol- 4 -yl) ethenyl) -1-oxa-S, S-trimethylene-9, 13-dimethyl- 
7- (prop-2-en-l-yl) -cyclohexadec-13-ene-2,6-dione 

• • ■ 

■ 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (l-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
trimethylene- 12 , 16-dimethyl-4 , 17 -dioxabicyclo (14 . 1 . 0 ] heptadecane 
5,9-dione 
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(4S,7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
methyloxazol -4 -yl ) ethenyl ) - 1 -oxa- 5 , 5 - trimethylene- 9 , 13 -dimethyl - 
7- (oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S , 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8, 8- 
*trimethylene-12 , 16-dimethyl-4 , 17-dibxabicyclo tl4 . 1 . 0] heptadecane- 
5, 9-dione 

(4S , 7R (RS) . 8S , 9S , 13E/Z , 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- 
(2-methyloxa2ol-4-yl) ethenyl) -1-oxa-S, 5- trimethylene- 9, 13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10 - 
(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yDethenyl) -8,8-trimethylene-12,16-dimethyl-4,17- 
dioxabicyclo [14 . 1 . 0] heptadecane-S, 9-dione 

(4S, 7R,8S,9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazolr5-yl) -1-oxa-S, 5, 9, l3-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
en- 1 -yl ) - 3 - U-methyl-2- ( 2 -me thyl -benzoxazol - 5 -yl ) - 8 , 8 , 12 , 16 - 
tetramethyl -4 , 17-dioxabicyclo [14 .1.0] heptadecane - 5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazol - S -yl ) - 1 -oxa- S , S , 9 , 1 3 - tetramethyl - 7 - (prop- 2 - in- 1 -yl ) - 
eye 1 dhexadec -13- ene -2,6- dione 
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(1S/R,3S (E) ,7S,10R,11R, 12S,16R/S) -7 , ll-dihydroxy-10- (prop-2- 

* 

in-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazol -5-yl) -l-oxa-5, 5, 9, 13 -tetramethyl -7- (but-3-en-l-yl) - 

* » 

cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7 , ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S , 7R, 8S, 9S , 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 

V 

benzoxazol - 5 -yl ) - 1 -oxa- 5 , 5 , 9 , 13 - tetramethyl - 7 - (but-3 - in- 1 -yl ) - 
eye 1 ohexadec - 1 3 - ene -2,6- dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2 -methyl -benzoxazol- 5 -yl) -8, 8,12, 16- 
tetramethyl-4 , 17-dioxabicyclo (14 .1.0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl - 
benzoxazol-S-yl) -l-oxa-5, 5, 9,13-tetramethyl-7- (3 -methyl -but -2 -en- 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S,10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

« ■ 

methyl -but -2 -en- 1-yl) -3- (l-methyl-2- ( 2 -methyl -benzoxazol- 5 -yl) - 

■ 

8 , 8 , 12 , 16 -tetramethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 
dione 
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(4S,7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2-methyl- 
benzothiazol-5-yl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) 
cyclohexadec- 13 -ene-2 , 6 -dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (1 -methyl -2- (2-methyl-benzothiazol-5-yl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 • 1 . 0 Jheptadecane-5 , 9 -dione 

(4S,7R,8S,9S,13E/Z,16S(E)) -4 , 8-dihydroxy-16- (2-cnethyl- 
benzothiazol-5-yl) -1-oxa-S, 5, 9, 13-tetramethyl-7- (prop-2-in-l-yl) 
cyclohexadec- 13 -ene-2, 6 -dione 

(1S/R,3S(B) ,7S,10R,11R,12S,16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl) -8,8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

■ 

* ♦ 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (2-methyl- 
benzothiazol-5-yl) -l-oxa-5, 5,9, i3-tetramethyl-7- (but-3-en-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 

(1S/R,3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazoi-S-yl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-roethyl- 
benzothiazol-5-yl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but -3 -in-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 
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(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2 -methyl -benzothiazol-5-yl) -8,8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 .1.01 heptadecane-5 , 9-dione 

4 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 

« 

benzo t hi ao zl - 5 - y 1 ) - 1 - oxa - 5,5,9,13-te t rame t hyl - 7 - ( 3 - methyl - but - 2 - 
en-l-yl) -cyclohexadec-13-ene-2 # 6-dione 

* 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

• » 

methyl -but-2 -en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-S-yl) - 
8,8, 12, 16 -tetramethyl-4 , 17.-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9* 
dlone 

(4S, 7R, 3S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) 
l-oxa-5, 5 , 9 , l3-tetramethyl-7- (prop-2-en-l-yl) -cyclohexadec-13- 
ene- 2, 6-dione 

(1S/R, 3S (E) , 7S. 10R, 11R, 12S, 16R/S) -7, ll-dihydrcxy-10- (prop-2 
en- 1 -yl ) - 3 - ( 1 -methyl - 2 - (quinol in-2 -yl ) - 8 , 8 , 12 , 16 - 1 et ramethyl - 
4 , 17 -dioxabicyclo 114 . 1 . 0] heptadecane-S , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z,16S (E) ) -4, 8-dihydroxy-16- (quinolin-2-yl) 
l-oxa-5, 5,9, 13-tetramethyl-7- (prop-2-in-l-yl) -cyclohexadec-13- 

m 
■ 

ene- 2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-methyl-2 - (quinol in- 2 -yl) -8, 8. 12,16 -tet ramethyl- 
4 , 17-dioxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 
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* 

■ 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) 
1 -oxa- 5 ,5,9, 13 - tetramethyl - 7 - (but - 3 - en- \ -yl ) -cyclohexadec- 13 -ene 
2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8, 8, 12 , 16- tetramethyl- 
4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5, 9-dione 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) 
l-oxa-5 f 5,9 , 13 -tetramethyl -7- (but-3-in-l-yl) -cyclohexadec- 13 -ene 
2,6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8,8, 12, 16- tetramethyl - 
4 , 17-dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) 
l-oxa-5,5,9,13-tetramethyl-7- (3 -methyl -but-2-en-l-yl ) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(B) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (3- . 
methyl -but -2 -en- 1-yl) -3- (l-methyl-2 - (quinolin-2-yl) - 8, 8, 12 , 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0 J hept adecane - S , 9 T dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazol-5-yl) -l-aza-5, 5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec-13-ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
en-l-yl) -3 - (l-methyl-2- (2 -methyl -benzoxazol- 5 -yl) - 8, 8 , 12 , 16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1 .0] heptadecane-5, 9^dione 

(4S,7R, 8S # 9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazol - 5 -yl )-l-aza-5,5,9 # 13 - te tramethyl - 7 - (prop- 2 - in- 1 -yl ) - 

* 

eye 1 ohexadec - 1 3 - ene -2,6- dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2 -methyl -benzoxazol- 5 -yl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1.0] heptadecane-S, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2 -methyl - 
benzoxazol - 5-yl ) - 1 -aza- 5 , 5 , 9 , 13 - tet ramethyl - 7 - (but - 3 - en- 1 -yl ) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) .3- (l-methyl-2- (2 -methyl -benzoxazol- 5 -yl) -8, 8,12,16- 
tetramethyl-4-aza-17-oxabicyclo (14 . 1 • 0] heptadecane-5 , 9-dione 

(4S, 7R,8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2-methyl- 
benzoxa zol - 5-yl ) - 1- aza -5,5,9,13- tet ramethyl -7 - (but-3 - in- 1 -yl ) - 
cyclohexadec-13 -ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) -8, 8,12,16- 
tetramethyl-4 -aza-17-oxabicyclo [14 .1.0] heptadecane-5 , 9-dione 
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(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8 -dihydroxy-16- (2-methyl- 
benzoxazol-5-yl) -l-aza-5, 5, 9, 13-tetramethyl-7- (3-methyl-but-2-en- 
1-yl) - cy c 1 ohexadec- 13 -ene- 2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) - 
8,8, 12, 16 -tetramethyl -4 -aza- 17 -oxabicyclo [14 . 1 . 0] heptadecane-5, 9 

dione 

■ 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy-16- (2-methyl- 
benzothiazol - 5 -yl ) - 1 -aza- 5 , S , 9 , 13 - t et ramethyl - 7 - (prop- 2 - en- 1 -yl ) 
cyclohexadec - 13 - ene -2,6- dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
en- 1-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl)-8,8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy-16- (2-methyl- 
benzothiazol - 5-yl)-l-aza-5.5,9,13 - tetramethyl - 7 - (prop-2 - in- 1 -yl ) 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
in- 1-yl) -3- (l-methyl-2- (2-tnethyl-benzothiazol-5-yl)-8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 

benzothia zol -S-yl)-l-aza-5,5,9,13- tetramethyl - 7 - (but - 3 - en- 1 -yl ) - 
cyclohexadec- 13 -ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 

en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl) -8, 8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo 114 ,1 . 0] heptadecane-S , 9-dione 

(4S,7R,8S,9S,13E/Z,16S{E))-4,8-dihydroxy-16-(2-methyl- 
benzothiazol-5-yl)-l-aza-5,S,9,13-tetramethyl-7-(but-3-in-l-yl)- 

cyclohexadec - 1 3 - ene - 2 , 6 - dione 

(1S/R, 3S (E) i 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-S-yl) -8, 8. 12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1. 0]heptadecane-S , 9-dione 

* 

(4S,7R,.8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16M2-methyl- 
benzothiazol-5-yl) -l-aza-5.5, 9, 13-tetramethyl-7- (3 ^methyl -but-2 - 
en-l-yl) - cyclohexadec- 13 -ene -2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl> 

9 

8,8,12, i6-tetramethyl-4-aza,17-oxabicyclo[14.1.0]heptadecane-S,9 
dione 

(4S, 7R, 8S, 9S, 13B/Z, 168 (E) ) -4 , 8-dihydroxy-l6- (quinolin-2-yl) 
l-aza-5,5,9,13-tetramethyl-7- (prop-2-en-l-yl) - cyclohexadec -13- 

ene-2, 6 -dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S. 16R/S) -7, ll-dihydroxy-10- (prop-2 

en-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8, 8,12, i6-tefcramethyl-4- 
aza-17-oxabicyclo 114 .1 . Ojheptadecane- 5, 9-dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) - 
l-aza-5 / 5,9,13-tetramethyl-7-(prop-2-in-l-yl)-cyclohexadec-13- 

ene-2,6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S. 16R/S) -7. ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8,8, 12, 16-tetramethyl-4- 
aza-17-oxabicyclo [14 .1.0] heptadecane- 5, 9-dione 

(4S, 7R, 8S, 9S , 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) - 
1 - aza - S , 5 , 9 , 1 3 - 1 e t rame t hy 1 - 7 - (but - 3 - en - 1 -yl ) - cyclohexadec - 13 - ene - 

* 

2,6-dione ; 

(1S/R, 3S (E) , 7S , 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8, 8, 12, 16-tetaramethyl-4- 

T 

aza-17-oxabicyclo [14 . 1 . 01 heptadecane-S , 9-dione 

(4S, 7R, 8S, 9S, 13B/2, 16S (E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) 
l-aza-5,5, 9.13-tetramethyl-7- (but-3-in-l-yl) -cyclohexadec-13-ene 

N 

! 

2,6-dione 

(1S/R, 3S (B> , 7S. 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8, 8, 12, 16-tetramethyl-4- 
aza-17-oxabicyclo (14 . 1 . 0]heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (quinolin-2-yl) 
l-aza-S,5,9,13-tetramethyl-7-(3-methyl-but-2-eh-l-yl)- 

cyc 1 ohexadec - 1 3 - ene -2,6- dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl -but -2 -en- 1 -yl ) - 3 - ( 1 -methyl - 2 - (quinolin-2 -yl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyDethenyl) -l-aza-5,5,9,13-tetramethyl-7- (but-3-in-l-yl) - 

eye 1 ohexadec - 1 3 - ene -2,6- dione 

(1S/R.3S(E) ,7S.10R,11R,12S,16R/S) -7. ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8, 8 , 12 , 16-tetramethyl- 
4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

. (4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (2- (2- 
pyr idyl ) e thenyl ) - 1 - aza- 5 , 5 , 9 , 13 - 1 e t ramethyl - 7 - (but - 3 - in- 1 -yl ) - 

* 

cyclohexadec-13-ene-2 , 6-dione 

(1S/R. 3S (E) . 7S, 10R, 11R, 12S. 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (2- (2-pyridyl) ethenyl) -8,8, 12, 16-tetramethyl-4-aza-17- 

oxabicyclo 114 . 1 . 10) heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (1- f luoro-2r (2- 

* 

pyridyl) ethenyl) -i r aza-5,5, 9,13-tetramethyl-7- (but-3 -in-l-yl) - 

cyclohexadec-13 -ene-2 , 6-dione 

(1S/R,3S(E),7S,10R,UR,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) -8 , 8 , 12 , 16-tetramethyl- 
4 - aza - 17 - oxabicyclo [14.1.0] heptadecane- 5 , 9 -dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyr idyl ) etheny 1 ) -l-aza-5, 5, 9, 13-tetratnethyl-7- (but-3- in- 1-yl) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl- 
4-a2a-17-oxabicyclo [14 . 1 . 0] heptadecane- 5, 9-dione 

► ■ 

■ 

(4S, 7R, 8S, 9S , 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl ) ethenyl )-l-aza-5,5,9,13 -t etramethyl - 7 - (but - 3 - en- 1 -yl ) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-di hydroxy- 10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl- 

1 

4-aza-17-oxabicyclo [14 .1.0] heptadecane- 5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -1-aza-S, 5/9, 13-tetramethyl-7- (but-3 -en-l-yl) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17 

oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 

(4S,7R,8S,9S,13B/Z,16S(B))-4,8-dihydroxy-16-(l-fluoro-2-(2- 



pyridyl)ethenyl)-l-aza-5,S,9,13-tetramethyl-7-(but-3-en-l-yl) 
cyclohexadec-13 -ene-2 , 6-dione 
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(1S/R, 3S(E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-fluoro-2- (2-pyridyl)ethenyl) -8, 8, 12, 16-tetramethyl- 
4-aza-17-oxabicyclo [14 . 1. 0] heptadecane-5, 9-dione 

■ 

(4S.7R, 8S,9S,13E/Z,16S(E) ) -4 , 8 -dihydroxy- 16- (l-chloro-2- (2- 
pyr idyl ) e theny 1 )-l-aza-5,5,9,13- 1 et r ame thyl - 7 - <but - 3 - en- 1 -yl ) - 
cyclohexadec - 1 3 - ene -2,6 -dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (but-3- 

en- 1 -yl ) - 3 - ( 1 - chloro-2 - (2 -pyridyl ) e theny 1 ) - 8 , 8 , 12 , 16 - 1 etramethyl 

4-a2a-17-oxabicyclo[14 .1.0] heptadecane-5, 9-dione 

( 4 S , 7R (RS ) , 8S , 9S , 1 3E/ 2 , 1 6S ( E) ) - 4 , 8 -dihydroxy- 1 6 - ( 1 -methyl - 2 

(2-pyridyl) ethenyl) -i-aza-5, 5, 9, 13-tetramethyl-7- (2- 

* ■ 

oxacyclopropyl-1 -ethyl) - cyclohexadec - 1 3 - ene -2,6- dione 

■ 

(1S/R,3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 

* » 

oxacyclopropyl-l-ethyl) -3- (l-methyl-2- (2-pyridyl) ethenyl) - 

8, 8, 12, i6-tetramethyl-4-aza-17-oxabicyclo[14 .1.0] heptadecane-5, 9 



dione 



•dihydroxy 



pyridyl) ethenyl) -l-aza-5,S, 9, i3-tetramethyl-7- (2-oxacyclopropyl 
1-ethyl) -cyclohexadec-13-ene-2,6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2 
oxacyclopropyl-l-ethyl) -3- (2- (2-pyridyl) ethenyl) -8,8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S(E) ) ^4 , 8-dihydroxy-l6- (1-f luoro-2- 
(2-pyridyl)ethenyl) -l-aza-5,5,9,13-tetramethyl-7- (2- 

4 

oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , HR, 12S, 16R/S) -7 , ll-dihydroxy-10- (2- 
cyclopropyl-l-ethyl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) - 
8 . 8. 12 , 16- tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9- 

dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (■)•) -4 , 8-dihydroxy-16- (l^chloro-2- 
( 2 -pyr idyl ) ethenyl ) - 1 - a za- 5 , 5 , 9 , 13 - 1 e t r atne thyl - 7 - ( 2 - 
oxacyclopropyl-l-ethyl) -cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (2- 



oxacyclopropyl-l-ethyl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 

8, 8 , 12 , 16 -tetramethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5 , 9- 

■ 

dione 

V 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl)ethenyl)-l-aza-5,5,9,13-tetrainethyl-7-(prop-2-in-l-yl)- 

cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8. 8,12, 16-tetramethyl 

■ 

4-aza- 17-oxabicyclo (14 . 1 . 0) heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
pyridyl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7-(prop-2-in-l-yl)- 

cyclohexadec- 13 -ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in- 1 -yl ) - 3 - (2 - (2 -pyridyl ) e thenyl ) - 8 , 8 , 12 , 16 - tetramethyl -4 -aza- 17 - 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 9S» 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyDethenyl) -l-aza-S,5. 9, 13 -tetramethyl -7- (prop-2- in- 1-yl) - 

cyclohexadec-13-ene-2 , 6-dione 

{lS/R.SStBj^S^OR^llR.WSaeR/sj -7, ll-dihydroxy-10- (prop-2- 

in-l-yl) -3- (l-£luoro-2- (2-pyridyl) ethenyl) -8, 8, 12, 16 -tetramethyl - 
4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane : S, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S(B) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl) ethenyl) -l-aza-5. 5, 9, 13 -tetramethyl -7- (prop- 2 -in- 1-yl) - 
cyclohexadec- 13 -ene-2 , 6 -dione 

( 1S/R. 3S(E) ,78, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (prop-2 - 
in-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) -8.8, 12. 16 -tetramethyl - 
4 - aza- 17 -oxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S, 7R. 8S. 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl)ethenyl)-l.aza-S,5,9,13-tetramethyl-7-(prop-2-en-l-yl)- 

cyclohexadec-13 -ene-2 , 6-dione 

(lS/R,3S(B),7S.10R,ilR,12S,16R/S)-7, ll-dihydroxy-10- (prop-2 

en-l-yl) -3- (l-methyl-2-'(2-pyridyl) ethenyl) -8, 8, 12, 16 -tetramethyl 
4 - aza- 17 -oxabicyclo [14 . 1 . 10 ] heptadecane-S , 9 -dione 
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<4S, 7R, 8S, 98, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 

a 

pyridyl)ethenyl0-l-aza-5,5,9.13-tetramethyl-7-(prop-2-en-l-yl)- 

eye 1 ohexadec - 1 3 - ene -2,6- dione 

(1S/R, 3S (E) ., 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (2- (2-pyridyl) ethenyl) -8,8,12,16-tetramethyl-4-aza-l7- 

oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 

(4S,7R.8S,9S f 13E/Z.16S(E))-4,8-dihydroxy-16-(l-fluoro-2-(2- 

pyridyl) ethenyl) -l-aza-5. 5, 9, 13-tetramethyl-7- (prop- 2 -en-l-yl) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, HR, 12S, 16R/S) -7 , ll-dihydroxy-10r (prop-2- 
en-l-yl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) -8,8,12, 16-tetramethyl- 
4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane- S, 9-dione 

(4S, 7R, 8S, 98 , 13E/Z, 16S (E) ) -4 , 8-dihydroxy-l6- (l-chloro-2- (2- 
pyridyl) ethenyl) -l-aza-5,5, 9, l3-tetramethyl-7- (prop- 2 -en-l-yl) - 

• ♦ 

cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 

en-l-yl) -3- (l-ehloro-2- (2-pyridyl) ethenyl) -8, 8, 12, 16 -tetratnethyl- 



4-aza-17-oxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S,7R(RS),8S,9S,13E/Z.16S(E))-4.8-dihydroxy-16-(l-methyl-2 

(2-pyridyl) ethenyl) -l-aza-5. 5, 9, l3-tetramethyl-7- 
(oxacyclopropylmethyl)-cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R(RS) . HR, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxaeyelopropylmethyl) -3- (l-methyl-2- (2-pyridyl) ethenyl) - 
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8,8, 12, 16-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9- 
dione 

(4S,7R(RS) , 8S, 9S, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
pyridyl)ethenyl)-l-aza-5,S,9,13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(B) ,7S,10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 

# 

(oxacyclopropylmethyl-3- (2- (2-pyridyl)ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17 -oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 88 , 9S, 13B/Z, 168 (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- 
( 2 -pyr idyl ) ethenyl ) - 1 - aza- 5 , 5 , 9 , 13 - tetrame thyl -7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

♦ 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l.-f luoro-2- (2 *pyridyl) ethenyl) - 
8 , 8 , 12 , l6-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9 

■ 

m t * 

dione 

(4S, 7R(RS) , 88, 9S, 13B/Z, 16S (B) ) -4, 8-<iihydroxy-16- (l-chloro-2 

( 2 -pyr idyl ) ethenyl )-l-aza-5,5,9,13- tet ramethyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13 -ene-2 , 6-dione 

( 1S/R, 3S (B) , 7S, 10R (RS) , 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-chloro-2- ( 2 -pyridyl) ethenyl ) .- 
8 , 8 ,12 , i6-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0) heptadecane-5, 9 

dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyl thiazol - 4 -yl ) ethenyl ) - 1 - aza- 5 , 5 , 9 , 13 - tetramethyl -7 - (but - 3 - 

* 

in- l -yl ) -cyclohexadec- 13 -ene- 2 , 6 -dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17 -oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

p 

(4S, 7R, 8S, 9S , 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl)ethenyl)-l-aza-5,5,9,l3-tetramethyl-7-(but-3- 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0]heptadecane-S , 9-dibne 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-5, 5 , 9 , 13 -tetramethyl -7- (but-3 
in-l-yl ) - cyclohexadec - 13 - ene -2,6 -dione 

(1S/R, 3S (B) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3 
in-l-yl)-3-(l-fluoro-2-(2-methylthiazol-4-yl)ethenyl)-8,8.12,l6 

tetramethyl-4-aza-17-oxabicyclo [14 .1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2 
methylthiazol-4-yl) ethenyl) -1-aza-S, 5, 9 , 13 -tetramethyl -7- (but-3 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy-16- (l-methyl-2- (2- 

* 

methyl thi azol - 4 -yl ) etheny 1 )-l-aza-5,5,9,13- te t ramethyl - 7 - (but - 3 - 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

* 

(1S/R,3S(E) ,7S,10R,11R, 12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . l . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z. 16S (E) ) -4, 8 -dihydroxy-16- (2- (2- 
methylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7-(but-3- 

en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (2- (2-methylthiazol-4-yl)ethenyl) -8,8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0 ] heptadecane - 5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (1- f luoro-2- (2- 
methylthiazol-4-yl) -ethenyl) -l-aza-5,S,9,13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (B) ,7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en- 1 -yl ) - 3 - ( 1 - f luoro- 2 - ( 2 -me thy 1 thiazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 . 16 - 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
tnethy 1 1 hiazol - 4 -yi ) ethenyl ) - 1 - aza - 5 , 5 , 9 , 13 - te trame thyl - 7 - (but - 3 - 

■ « 

en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-l7-oxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S , 7R (RS) , 8S, 9S, 13E/Z, 16S(E) ) -4 , 8-dihydroxy-16- (l-methyl-2 - 
(2-methylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7-(2- 

oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (B) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 

oxacyclopropyl-l -ethyl) -3- (l-methyl-2- (2-methylthiazol-4- 
yl ) ethenyl ) - 8 , 8 , 12 , 1 6 - tetraroe thyl -4 - aza- 17 - 
oxabicyclo [14 . 1 . 01 heptadecane-S , 9-dione 

(48, 7R(RS) . 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl)ethenyl)-l-aza-S,S,9,13-tetramethyl-7-(2- 

oxacycl opropyl - 1 -ethyl ) -cyclohexadec - 13 -ene- 2 , 6 -dione 

(1S/R, 3S (E) , 7S, 10R(RS) . HR, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 

.1 

oxacyclopropyl-l-ethyl) -3- (2- (2-methylthiazol-4-yl)ethenyl) - 

8 , 8 , 12 , 16- tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 01 heptadecane-5, 9 

dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-fluoro-2 

(2-methylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetran.ethyl-7-(2- 
. oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 



WO 00/66589 PCT/IB00/00657 

59 



(1S/R, 3S (E) ,7S,10R(RS) , HR, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (1-f luoro-2- (2-methylthiazol-4- 
yDethenyl) -8, 8, 12 , l6-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 6] heptadecane- 5 , 9-dione 

(4S , 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2 

■ « 

( 2 -methyl thiazol-4.-yl) ethenyl ) -l-aza-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropylrl -ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R. 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyciopropyl-1- ethyl) -3- (l-chloro-2- (2-methylthiazol-4- 



yl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17- 
oxahicyclo [14 . 1 . 0] heptadecane - 5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl) ethenyl) -1-aza-S, 5, 9, 13-tetramethyl-7- (prop- 2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 78, 10R, HR, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4 -aza-17 -oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 

(4S, 7R, 8S, 98, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
methyl thiazol -4 -yl) ethenyl ) - 1 - aza- 5 , 5 , 9 , 13 - te tramethyl - 7 - (prop- 2 - 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(B),7S,10R,11R.12S,16R/S) -7, ll-dihydroxy-10- (prop-2- 

in-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8,8,12, 16- 
tetramethyl-4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane- S , 9-dione 
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(4S,7R f 8S,9S,13E/Z f 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
rnethylthia2ol-4-yl)ethenyl) -l-aza-5, 5, 9, 13-tetramethyl,-7- (prop-2- 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (1-f luoro-2- (2-methyithiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane - 5 , 9-dione 

(4S, 7R,8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 




r 

methylthia2ol-4-yl)ethenyl)-l-aza-5.S,9,13-tetran«tbyl-7-(prop-2- 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R. 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane- S , 9-dione 

(4S,.7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-roethyl-2- (2- 
-4 -yl ) ethenyl ) - 1 - aza - 5 , 5 , 9 , 13 - tet rame thy 1 - 7 - (prop- 2 - 
en-l-yl) -cyclohexadec-l3-ene-2 , 6-dione 

(1S/R, 3S (B) . 73, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-methyl-2- (2 -methyl thiazol- 4 -yl) ethenyl ) -8, 8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-S . 9-dione 

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(2- (2- 
methylthiazol-4-yl) ethenyl) -1-aza-S, 5. 9, l3-tetrame t Hyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 
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(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (2- (2 -methyl thiazol -4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicycio [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
nie thyl thiazol - 4 -yl ) ethenyl )-l-aza-5,S,9,13- tetrame thyl -7 - (prop-2 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S (E) ,7S,10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (1-f luoro-2- (2-methylthiazol-4-yl) ethenyl) ^8, 8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methyl thiazol- 4 -yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (prop-2 

* 

en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (1- chloro- 2 - ( 2 -methyl thiazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 • 
tetrame thyl -4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R(RS) , 8S.9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2 

- • 

( 2 -methyl thiazol -4 -yl ) ethenyl ) - l-aza-5 , 5 , 9 , 13 - tetramethyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R.3S (E) , 7S,10R(RS) , 11R, 12S, 16R/S) -7,ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-methyl-2- (2-methythiazol-4- 
yl) ethenyl- 8, 8, 12, 16- tetramethyl -4 -aza- 17- 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S,7R(RS) ,8S,9S,13E/Z,16S(E))-4.8-dihydroxy-16- (2-(2- 
methyl thiazol - 4 -yl ) ethenyl ) - 1 -aza- 5 , 5 , 9 . 13 - tetramethyl -7 - 



(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-di 

(1S/R, 3S (E) , IS, 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (2- (2-methylthiazol-4-yl) ethenyl) - 
8 , 8 , 12 , l6-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 



dione. 

(4S,7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- 
( 2 -methyl thiazol -4 -yl) ethenyl ) - 1 -aza-5 , 5 ,9 , 13 -tetramethyl -7 - 
(oxacyclopropylmethyl) - eye 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R,3S (B) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (1-f luoro-2- ( 2 -methyl thiazol -4- 
yl) ethenyl) -8, 8,12, 16-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-chloro-2- 
(2-methylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7- . 

(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) ,7S, 10R(RS) , 11R, 12S. 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methylthiazol-4- 
yl ) ethenyl )-8,8,12,16- tetramethyl - 4 -aza- 17 - 
oxabicyclo [14 . 1 . Oj heptadecane-5 , 9-dione 



■ 
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(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (1 -methyl -2- (2- 
me t hyloxa zol - 4 - y 1 ) e theny 1 ) - 1 - aza - 5 , 5 , 9 , 13 - te t rame t hyl - 7 - ( but - 3 - 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R. 11R. 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in- 1 -yl ) - 3 - ( 1-tnethyl - 2 - ( 2 -me thyloxazol- 4 -yl ) ethenyl ) - 8 , 8 , 12,16- 
"tet ramethyl - 4 - aza- 17 - oxabicyclo [14.1.0] heptadecane -5,9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S.16R/S) -7, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12 , 16- 
tetramethyl -4 -aza- 17 -oxabicyclo (14 . 1 . 0] heptadecane - 5 , 9-diohe 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (lrf luoro-2- (2- 
met hyloxazol -4 -yl) ethenyl) -1-aza-S, 5, 9, 13-tetramethyl-7- (but-3- 

♦ 

in-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (1-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo 114 .1.0] heptadecane-5 , 9-dione 

(4S,7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2. 
methyloxazol-4-yl)ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R,3S(E) ,7S # 10R,11R, 12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo[14 . 1.0] heptadecane-5, 9-dione 

■ 

(4S,7R,8S,9S,13B/Z,16S(E))-4,8-dihydroxy-16-(l-methyl-2- (2- 
methyloxazol -4 -yl) ethenyl) -l-aza-5,S,9,13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S.16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2 -methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13B/Z,16S(E))-4,8-dihydroxy-16-(2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (but-3 
en-l-yl) -3- (2- (2-methyloxazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,11R, 12S,16R/S) -7, 11-dihydroxy-lO- (but-3 
en-l-yl) -3- (1-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methyloxazol-4-yl)ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- <but-3- 
en-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R(RS) . 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-methyl-2- 
(2-methyloxazol-4-yl)ethenyl)Tl-aza-5,5,9,13-tetramethyl-7-(2- 

oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

■ » 

(1S/R, 3S (E) , 7S, 10R(RS) , HR, 12S, 16R/S) -7 , ll-dihydroxy-10^ (2- 



oxacyclopropyl-l-ethyl) -3- (l-methyl-2- (2-methyloxazol-4- 
yl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17- 

oxabicyclo 114 .1.0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-l6- (2- (2- 
methyloxazol.-4-yl) ethenyl) -1-aza-S . 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (2- 

* 

oxacyclopropyl-l-ethyl) -3- (2- (2 -methyloxazol-4-yl) ethenyl) - 

8 , 8 . 12 . l6-tetramethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5, 9 

dione 

(4S, 7R (RS) . 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-l6- (1-f luoro-2 

(2-methyloxazol-4-yl)ethenyl)-l-aza-5,5,9.13-tetramethyl-7-(2- 
oxacyclopropyl-l-ethyl)-cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (1-f luoro-2- (2-methyloxazol-4- 
yDethenyl) -8. 8 , 12 , l6-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16- (l-chloro-2- 
(2-methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl - 1 -ethyl ) - cyclohexadec- 13 -ene- 2 , 6 -dione 

(1S/R, 3S (E) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7 . ll-dihydroxy-10- (2- 

t 

oxacyclopropyl-1 -ethyl) -3- (l-chloro-2- <2-methyloxazol-4- 
yl) ethenyl) -8, 8 , 12 , 16-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R. 8S,9S, 13E/Z, 16S(E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetratnethyl-7- (prop-2- 
in-l-yl) -cyclohexadec -13 -ene -2, 6 -dione 

(1S/R, 3S (E) . 7S, 10R, 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in- 1 -yl ) - 3 - ( 1 - methyl - 2 - ( 2 -roethyloxazol -4 -yl ) ethenyl) - 8 , 8 , 12 , 16- 
tetramethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5 , 5, 9, 13-tetramethylr7- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2,6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S. 16R/S) -7 , ll-dihydroxy-10- (prop-2 

in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo tl4 . 1 . 0) heptadecane-5 , 9-dione 
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(4S, 7R, 83,9s, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol -4 -yl ) e thenyl ) - 1 -aza- 5 , 5 , 9 , 13 - t etrame thyl - 7 - (prop- 2 - 

in- 1 -yl ) - eye 1 ohexadec - 13 -ene-2 , 6 -dione 

<1S/R,3S(E) ,7S,10R,llR,12S,16R/S)-7,ll-dihydroxy-10-(prop-2 
in-l-yl) -3- (l-f luoro-2- ( 2 -methyloxazol -4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo (14 .1.0) heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methyloxazol-4-yl) ethenyl) -1-aza-S, 5, 9, 13-tetraroethyl-7- (prop-2- 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(lS/R,3S(E),7S,10R,HR,12S,16R/S)-7,ll-dihydroxy-10-(prop-2 

in- 1 -yl ) - 3 - ( 1 - chloro- 2 - ( 2 - me thyloxazol - 4 -yl ) ethenyl )-8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-tnethyl-2- (2- 
methyloxazol -4 -yl) ethenyl) -l-aza-5,S,9,13-tetramethyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R. 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-: 
en- 1 -y 1 ) - 3 - ( 1 -methyl -2- (2 -methyloxazol -4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
(4S, 7R, 8S, 9S, 13E/Z,16S (E) ) -4, 8-dihydroxy-16- (2- (2- 

methyloxazol -4 -yl) ethenyl) -l-aza-5,5, 9, 13-tetramethyl-7- (prop-2 
en-l-yl) - eye 1 ohexadec - 1 3 - ene -2,6 -dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (2- (2-methyloxazoI-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

* ■ 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (1-f luoro-2- ( 2 -methyloxazol -4 -yl) ethenyl) -8,8,12,16- 
tet*ramethyl-4-aza-17-oxabicyclp [14 .1 . 0) heptadecane-5 , 9-dione 

(4S ; 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -di hydroxy- 16- (l-chloro-2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5. 5,9, 13-tetramethyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(18/R/3S (E) , 7S,10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 .01 heptadecane-S , 9-dione 

(4S, 7R(RS) , 8S r 9S, 13B/Z, 16S (B) ) -4, 8-dihydroxy-l6- (l-methyl-2 

4. 

( 2 -methyloxazol -4 -yl ) ethenyl )-l-aza-5,5,9,13- tetrame thyl -7 - 
(oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (l-methyl-2- (2 -methyloxazol -4- 
y 1 ) ethenyl )^8,8,12,16-t e t rame t hyl -4-aza-17- 
oxabicyclo [14 .1.0) heptadecane-S, 9-dione 
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(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
me thy loxa zol - 4 - y 1 ) e thenyl ) - 1 - aza - 5 , 5 , 9 , 1 3 - 1 et ramethy 1 - 7 - 
(oxacyclopropyl methyl) -cyclohexadec-13-ene-2 # 6-dione 

* * 
■ 

(1S/R, 3S (E) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (2- (2-methyloxazol-4-yl) ethenyl) - 
8, 8, 12, 16 -tetramethyl -4 -aza- 17-oxabicyclo [14 .1 . 0] heptadecane-5, 9- 
dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E) ) -4, 8-dihydroxy-16- (l-fluoro-2- 
(2-methyloxazol-4-yl)ethenyl) -l-aza-5,5,9,13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(E) ,'7S,10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-£luoro-2- (2-methyloxazol-4- 

■ 

yl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17- 
oxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R(RS) ,8S,9S,13E/Z, 168(E) ) -4, 8-dihydroxy-16- (l-chloro-2- 
(2 -methyloxazol -4 -yl ) ethenyl ) - 1 -aza-5 , 5,9, 13 - tetramethyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-lO- 
toxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yl) ethenyl) -8,8,12, 16- tetramethyl -4 -aza- 17- 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S , 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -di hydroxy- 16- (l-methyl-2- (2- 
pyridyDethenyl) -l-aza-5, S-trimethylene-9, 13-dimethyl-7- (but->3- 
in-l-yl) -cyclohexadec-13-ene-2,6-dione 

(1S/R, 3S (E) 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy'-lO- (but-3- 
in-l-yl) -3- (l-methyl-2- (2 -pyridyDethenyl) -8,8-trimethylene- 
12, 16-dimethyl-4-aza-17-oxabicyclo[14 . l.Ojheptadecane- 5, 9-dione 

r * - ' 

(4S, 7R, 8S, 9S, 13E/Z,16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyDethenyl) -l-aza-5, 5-trimethylene-9, 13 -dimethyl -7- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,llR,12S,16R/S)-7,ll-dihydroxy-10-(prop-2- 
in-l-yl) -3- (1-f luero-2- (2-pyridyl) ethenyl) -8, 8-trimethylene- 
12 , i6-dimethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2 - (2- 
pyr idyl) ethenyl) -l-aza-5, s-trimethylene-9, 13-dimethyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene.-2, 6-dione 

( 1S/R, 3S (E) , 7S. 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) -8, 8-trimethylene- 

• • 

12 , i6-dimethyl-4-aza-17-oxabicyclo [14 . 1 .0] heptadecane-5 , 9-dione 
(4S,7R(RS),8S,9S,13E/Z,16S(E)) -4, 8-dihydroxy-l6- (l-fluoro-2- 

(2-pyridyl) ethenyl) -l-aza-5, 5-trimethylene-9, 13 -dimethyl -7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl)-3-(l-fluoro-2-(2-pyridyl)ethenyl)-8.8- 
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trimethylene- 12 , 16 -dimethyl - 4 -aza- 17 - 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13E/Z, 16S(E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-S,5-trimethylene-9, 13-dimethyl - 
7- (prop-2 -in-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S . 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl)ethenyl) -8,8- 
trimethylene-12,16-dimethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
tncthylthiazol-4-yl) ethenyl) -1-aza-S, S- trimethylene -9 , 13-dimethyl- 
7- (prop-2- in-l-yl) -cyclohexadec- 13 -ene^2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (1-f luoro-2- (2-methylthiazol-4-yl) ethenyl) -8,8- 

» 

t r ime thylene - 12 . 1 6 - dime thyl - 4 - aza- 17 - 

* 

oxabicyclo t 14 . 1 . 0) heptadecane- 5, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16r (2- (2- 

thylthiazol-4-yl) ethenyl) -l-aza-5, 5 -trimethylene -9 , 13-dimethyl- 
7- (prop-2- en- 1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(B),7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (2- (2 -methyl thiazol -4 -yl) ethenyl) -8,8-tr±methylene- 
12 , i6-dimethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5, 9-dione 



me 
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* 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (1-f luoro-2 
( 2 -me thyl thiazol - 4 -yl ) e thenyl ) - 1 - aza- 5 , S - trimethyl ene -9,13- 
dimethyl-7- (oxacyclopropyltnethyl) - cyclohexadec- 13 -ene- 2, 6-dione 

(1S/R, 3S (E) , 7S, 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (1-f luoro-2- (2 -methyl thiazol -4- 
yDethenyl) -8, 8-trimethylene-12, l6-dimethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 88, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol - 4 -yl ) e thenyl) -l-aza-5, 5-trimethylene-9, 13-dimethyl- 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

( 1S/R, 3S (E) , 7S , 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (prop-: 
in-l-yl) -3- (2- (2 -methyloxazol -4 -yl) ethenyl) -8, S-trimethylene- 
12 , l6-dimethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2 
methyloxazol- 4 -yl) ethenyl) -l-aza-5, S-trimethylene-9, 13-dimethyl 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop- 
in-l-yl) -3- (1-f luoro-2- (2 -methyloxazol -4 -yl) ethenyl) -8,8- 

* 

trimethylene-12,16-dimethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0) heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13B/Z,16S(B))-4,8-dihydroxy-16-(l-methyl-2-(2 

methyloxazol-4-yl) ethenyl) -l-aza-5, 5-trimethylene-9, 13-dimethyl 
7- (prop-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
en-l-yl)-3- (l-methyl-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
t r ime t hy 1 ene - 1 2 , 1 6 - dime thy 1 - 4 - a za - 1 7 - 

[14.1.0] heptadecane- 5 , 9 -dione 
(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 

i 

me thyloxazol -4 -yl ) ethenyl ) - 1 - aza- 5 , 5 - t r ime thylene- 9,13 -dimethyl - 
7- (prop-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- {1-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
trimethylene-12-16-dimethyl-4-aza-17- 
oxabicyclot 14. 1.0] heptadecane -5, 9 -dione 

(4S, 7R(RS) , 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, S-trimethylene-9, 13-dimethyl- 
7- (oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , IS, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10 - 
(oxacyclopropylmethyl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
trimethylene-12, 16-dimethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane - 5 , 9-dione 

(4S, 7R (RS) , 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2 
(2-methyloxazol-4-yl) ethenyl) -l-aza-5, S-trimethylene-9, 13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , UR, 12S ; 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
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yDethenyl) -8, 8-trimethylene-12, 16-dimethyl-4-aza-17- 
oxabicyclot 14. 1.0] heptadecane-5, 9 -dione 

(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(l-methyl-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3 -methyl -but -2 -en- 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

r 

(1S/R/3S (E) , 7S, 10R,11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (1 -methyl -2- (2-pyridyl) ethenyl) « 
8 , 8 , 12 , l6-tetramethyl-4 , 17-dioxabicyclo [14 . 1 .01 heptadecane-5 , 9- 
dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 

» 

pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3-methyl-but-2-en- 
lryl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
me thyl -but - 2 - en- 1 -yl ) - 3 - ( 2 - ( 2 -pyridyl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-fluoro-2- (2- 
pyridyl) ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- (3 -methyl -but -2 -en - 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) ,7S, 10R,11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) - 
8, 8, 12, 16- tetramethyl-4, 17-dioxabicyclo (14 .1 . 0] heptadecane-5, 9- 

dione 
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♦ 

(4S,7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl ) ethenyl ) - 1 - oxa -5,5,9,13- tet ramethyl - 7 - ( 3 -methyl -but- 2 -en 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

* 

(1S/R, 3S (B) , IS, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-chloro-2- (2 -pyridyl) ethenyl) - 

t 

8 , 8 , 12 , 16- tetramethyl-4 , ll-dioxobicyclo [14 . 1 . 0] heptadecane-5 , 9- 
dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl -but -2-en-l-yl) -3- (1 -methyl - (2- (2-methylthiazol-4- 
yDethenyl) -8 > 8, 12. 16- tetramethyl-4, 17- 
dioxabicyclo [14.1.0] heptadecane-5 , 9-dione 

(4S, 7R, 8S , 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13 -tet ramethyl- 7- (3- 

- 

methyl -but -2 -en- 1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S(E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (2- (2 -methyl thiazol -4 -yl) ethenyl) - 
8,8, 12, 16-tetramethyl-4, 17 -dioxabicyclo [14 .1.0] heptadecane-5, 9- 

dione 
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(4S # 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyl thiazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3- 

■ 

methyl - but -2-en-l-yl)- cyclohexadec - 13 - ene - 2 , 6 - dione 

(1S/R, 3S(E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (l-fluoro-2- (2-methylthiazol-4- 

yl ) ethenyl ) - 8 . 8 , 12 , 1 6 - tet ramethyl -4 , 17 - 

dioxabicyclo 114 . 1 . 01 heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) > -4 , 8-dihydroxy- 16- (l-chloro-2- (2- 

methylthiazol-4-yl) ethenyl) -1-oxa-S, 5, 9, 13-'tetramethyl-7- (3- 

methyl-but-2-en-l-yl) - cy c lohexade c -13-ene-2,6-di one 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

■ 

methyl -but-2-en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4- 
yl ) ethenyl ) - 8 , 8 , 12 , 1 6 - t etramethyl -4,17- 
dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (1 -methyl -2- (2- 
methyloxazol-4-yl) ethenyl) -1-oxa-S, 5, 9, 13-tetramethyl-7^ (3- 
methyl -but-2-en-l-yl) -cyclohexadec- 13 -ene -2, 6-dione 

( 1S/R. 3S (E) , 78, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-methyl-2- (2-methyloxazol-4- 
yl ) ethenyl) -8 , 8, 12 , l6-tetra«nethyl-4 , 17- 
dioxabicyclo (14 .1.0] heptadecane-5 , 9-dione 



; 



WO 00/66589 PCT/IBOO/00657 

77 

■ 

■ 

(4S,7R,8S,9S,13E/Z,16S(B)) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol - 4 -yl ) e thenyl ) - 1 -oxa -5,5,9,13- tetramethyl - 7 - ( 3 - 
methyl -but- 2- en- 1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
raethyl-but-2-en-l-yl) -3- (2- (2-methylpxazol-4-yl) ethenyl) - 
8 , 8, 12, 16 -tet ramethyl -4, 17-dioxabicyclo 114 . 1 . 0] heptadecane-5, 

9 

dione 

■ 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-f luoro-2- 
methyloxazol - 4 -yl ) ethenyl ) - 1 -oxa- 5,5,9,13- tet ramethyl - 7 - ( 3 - 
methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

US/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3 - 
methyl -but -2 -en- 1-yl) -3- (1-f luOro-2- (2 -methyloxazol -4- 
yl ) ethenyl ) - 8 , 8 , 12 , 16 - tetramethyl -4,17- 
dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2 
methyloxazol -4 -yl ) ethenyl ) - 1 -oxa- 5 ,5,9,13- tetramethyl -7 - (3 - 
methyl -but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) ,78, 10R, 11R, 128, 16R/S) -7 , ll-dihydrcocy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-chloro-2- (2 -methyloxazol -4- 
yl) ethenyl) - 8 , 8 , 12 , 16- tetramethyl -4 , 17 - 
dioxabicyclo 114 . 1 . 0] heptadecane-5, 9-dione 
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<4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyr idyl ) e thenyl ) - 1 - aza- 5 , 5 , 9 , 13 - 1 e t ramethyl - 7 - ( 3 -methyl -but - 2 -en- 
1-yl) -cyclohexadec-13-ene-2,6-dione 

(1S/R. 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 



methyl -but -2-en-l-yl) -3- (1 -methyl - 2 - ( 2 -pyridyl ) e thenyl ) - 
8,8,12,16- te tramethyl - 4 -aza- 17 -oxabicyclo [14.1.0 ] heptadecane- 5,9- 
dlone 

i 

(4S, 7R, 8S, 9S, 13E/2, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyr idyl ) e thenyl )-l-aza-S,5,9,13 - 1 e tramethyl - 7 - ( 3 - me thy 1 -but - 2 - en - 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 

■ ♦ 

methyl-but-2-en-l-yl)-3- (2- ( 2 -pyridyl ) ethenyl) -8,8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo 1 14 .1. 0] heptadecane- 5, 9 -dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyl) ethenyl) -lraza-5, 5,9, 13-tetramethyl-7- (3-methyl-but-2-en- 

■ 

1-yl) -cyclohexadec-13-ene-2, 6-dione 

a 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) - 
8,8,12.16-tetramethyl-4-aza-17-oxabicyclo(14.1.0)heptadecane-5,9- 

dione 

(4S,7R, 8S, 98, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl) ethenyl) -l-aza-5, 5, 9, l3-tetramethyl-7- (3-methyl-but-2-en 
1-yl) -cyclohexadec-l3-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R,11R, 12S, 16R/S) -7. ll-dihydroxy-10- (3- 
inethyl-but-2-en-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16-tetramethyl-4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9 

dlone 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 



methylthiazol-4-yl) ethenyl) -l-aza-5. 5, 9, l3-tetramethyl-7- (3- 
methyl-but-2-en-l-yl) - eye 1 ohexadec - 13 -ene- 2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (1 -methyl -2- (2-methylthiazol-4- 
yDethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 

<4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) - 
8 , 8 , 12 , i6-tetramethyl-4-aza-17-oxabicyclo [14 .1.0] heptadecane-5, 

dione 

(4S,7R,8S,9S,13B/Z,16S(E))-4,8-dihydroxy-l6-(l-fluoro-2-(2 
methylthiazol-4-yl)ethenyl)-l-aza-S,5,9,13-tetramethyl-7-(3- 

methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S(E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- [3- 
methyl-but-2-en-l-yD -3- Cl-f luoro-2- (2-methylthiazol-4- 
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yl) ethenyl) -8, 8, 12 , 16 -tetramethyl -4 -aza- 17- 
oxabicyclo [14 . 1 . 0J heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2 
methyl thiazol-4 -yl ) ethenyl) - 1 -aza- 5 , 5 , 9 , 13 - tetramethyl - 7- { 3 - 

- 

methyl - but - 2 - en- 1 -yl ) -cyclohexadec - 13 - ene - 2 , 6 -dione 

(1S/R, 3S (E) , IS, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4- 

yl) ethenyl) -8, 8, 12 , 16-tetramethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0] heptadecane-S, 9-dione 

(4S, 7R, 8S f 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2 

methyl oxazol -4 -yl) ethenyl) -l-aza-5,5, 9, 13 -tetramethyl -7- (3- 

methyl -but -2-en-l-yl) - eye 1 ohexadec - 13 - ene -2, 6-di one 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (l-methyl-2- ( 2 -methyl oxazol - 4 - 

yl) ethenyl) -8 , 8 , 12 , 16-tetramethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0 ] heptadecane- 5 , 9 -dione 

w * 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
tnethyloxazol-4-yl) ethenyl) -1 -aza- 5,5, 9, 13 -tetramethyl -7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec- 13 -ene-2, 6 -dione 

<1S/R,3S(E) ,7S.10R,11R, 12S,16R/S) -7. ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) - 
8, 8, 12 ,l6-tetramethyl-4-aza-17-oxabicyclo [14. 1.0] heptadecane-S, 

dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1- f luoro-2- (2 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (3 - 
methyl -but -2 -en- 1-yl) -3- (1-f luoro-2- (2 -methyloxazol - 4 - 
yl) ethenyl) -8, 8, 12,16-tetramethyl-4-aza-17- 
oxabicyclo [14 .1.0] heptadecane-5, 9-diohe 

<4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-l6- (l-chloro-2- (2 
me thyloxazol -4 -yl ) ethenyl )-l-aza-5,5,9,13- tetrame thyl - 7 - ( 3 - 
methyl-but-2-en-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-chloro-2- ( 2 -methyloxazol - 4 - 
yl ) ethenyl )-8,8,12,16 - tetramethyl -4 -aza- 17-oxabicyclo [14 . 1 . 0 1 
heptadecane-5, 9-dione 
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Production of Partial Fragments f^i 

The partial fragments (synthesis components) of general 
formula A-l can be produced starting from the precursors 
described in WO 99/07692, such as, for example, A-I . This is 
further explained by way of example in Diagram 1. 



Diagram 1 



R<* R* R w 5 RW R * 



pg^d 6pg» rc"o opo 

AM. A-ll 



A-tll 



R*. R* R W 



A-IV 



A-V 



A-Vl 



A-VII 



Step a (A-I - A- II) : 

The hydroxyl group that is protected by PG 1 in A-l is 
released. As protective group PG\ the protective groups 
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described above and that are known to one skilled in the art, 
such as, e.g., the methoxymethyl , methoxyethyl, ethoxyethyl, 
tetrahydropyranyl , tetrahydrof uranyl , trimethylsilyl , 
triethylsilyl, tert-butyldimethylsilyl , tert-butyldiphenylsilyl, 

* » 

tribenzylsilyl, triiospropylsilyl, benzyl, para-nitrobenzyl, 
para-methoxybenzyl, formyl, acetyl, propionyl, isop* opionyl, 
pivalyl, butyryl or' benzoyl radicals, are suitable. A survey is 
found in, e.g., "Protective Groups in Organic Synthesis, ■ 
Theodora W. Green, John Wiley and Sons) . 

Preferred are those protective groups that can be cleaved 
under the action of fluoride, such as, e.g., the trimethylsilyl, 
tert-butyldimethylsilyl, tert-butyldiphenylsilyl. tribenzylsilyl, 

■ 

or triisopropylsilyl radical. 

Especially preferred are the tert-butyldimethylsilyl 
radical, the triisopropylsilyl radical, and the tert- 
butyldiphenylsilyl radical. 

As protective groups PG to and PG*, the groups that are 
already mentioned for PG 7 and together a -CR"*R m group, in which 
r"* and R att can be the same or different and mean hydrogen, C^C^ 
alkyl, aryl, C,-C, 0 arallcyl, are suitable. 

Preferred are those -CR^R"* protective groups, in which R ,M 
and R ,M> mean C^C, alkyl, or R m means hydrogen and R aM> means 
aryl. 
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m 

* 

Especially preferred is a -C(CH,), group. 

Protective group PG 7 is cleaved according to a process that 
is known to one skilled in the art. This is a silyl ether, thus 
suitable for the cleavage is the reaction with fluorides, such 

% 

as, for example, tetrabutylammonium fluoride, hydrogen fluoride- 
pyridine complex, potassium fluoride or the use of dilute mineral 
acids, the use of catalytic amounts of acids, such as, e.g., 
para-toluenesulfonic acid, para-toluenesulfonic acid-pyridinium 
salt, camphor sulfonic acid in alcoholic solutions, preferably in 
ethanol or isopropanol. 

Step b (A-II - A-III) : 

The oxidation of the primary alcohol in A-II to aldehyde A- 
III is carried out according to the methods that are known to one 
skilled in the art. For example, oxidation with pyridinium 

■ 

chlorochromate, pyridinium dichromate, chromium trioxide-pyridine 
complex, oxidation according to Swern or related methods, e.g., 
with use of oxalyl chloride in dimethyl sulfoxide, the use of 
Dess-Martin periodinane, the use of nitrogen oxides, such as, 
e.g., N-methyl-morpholino-N-oxide in the presence of suitable 
catalysts, such as, e.g., tetrapropylammonium perruthenate in 
inert solvents, can be mentioned. Preferred is the oxidation 



i 



t 
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according to Swern, as well as with N-methyl-morpholino-N-oxide 
using tetrapropylammonium perruthenate. 

■ 

Step c (A-III - A- IV) : 

The reaction of aldehydes A-III to alcohols of formula A-IV 
is carried out with organometallic compounds of theoretical 
formula M-CHRjR 2 *' , in which M stands for indium, an alkali metal, 

* 

preferably lithium or a divalent metal MX, in which X represents 
a halogen, and radical R a *' has the above-mentioned meanings. As 
a divalent metal, magnesium and zinc are preferred; as halogen, X 

m 

is preferably chlorine, bromine and iodine. 

Step d (A-IV • A-V) : 

The oxidation of the secondary alcohol in A-IV to ketone A-V 

* 

* 

is carried out according to the conditions that are" mentioned 
under step b) . Preferred is the oxidation with N-methyl- 
morpholino-N-oxide with use of tetrapropylammonium perruthenate. 

Step e (A-V -> A- VI) : 

For optional introduction of a radical R 3 *' , which, except 
for hydrogen, can have the already mentioned meanings, the ketone 
of general formula A-V is converted into the enolate with M in 
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the meaning of the counter- cation with use of strong bases, such 

* 

as preferably lithium diisopropylamide. 

Step f (A- VI - A- VII) : 

The enolate of formula A- VI is reacted with a compound of 
general formula X-R 2 *', in which X represents a halogen or another 

leaving group, such as, for example, an alkyl sulfonate or 

< 

aryl sulfonate. As halogen, X is preferably chlorine* bromide and 
iodine . 

The partial fragments (synthesis components) of general 
formula A-2 can be produced by known methods, such as described 
in Angew. Chemie 1996, 108, 2976-2978. Another process is shown 
in Diagram 2: 
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Diagram 2 




A-XI A-XII A-XIII 

i 



Step a (A-VIII - A- IX) . 

The oxidation of the primary alcohol in A-VIII to aldehyde 
A- IX is carried out according to the methods that are described 
for Diagram 1, step b. The oxidation according to Swern and with 
N-methyl-morpholino-N-oxide with use of tetrapropylammonium 
perruthenate is preferred. 

/ 

Step b (A- IX • A-X) : 

The carbonyl group in A- IX can optionally be converted into 
a ketal according to the methods that are known to one skilled in 
the art. 
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Step c (A-X - A-XI) : 

The hydroxyl group that is protected in A-X by PG* is 
released. As protective group PG% the protective groups that 
are described under Diagram 1, step a are suitable. Preferred 
are those protective groups that can be cleaved under the action 
"of fluoride, such as, e.g., the trimethylsilyl, tert- 
butyldimethylsilyl, tert-butyldiphenylsilyl, tribenzylsilyl, or 
triisopropylsilyl radical. 

Especially preferred is the tert-butyldimethylsilyl radical, 
the triisopropylsilyl radical and the tert-butyldiphenylsilyl 
radical . 

. Step d (A-XI - A-XII) : 

The oxidation of the primary alcohol in A- IX to aldehyde A- 
XII is carried out according to the methods that are described 

■ 

for Diagram 1, step b. The oxidation according to Swern and with 
N-methyl-morpholino-N-oxide with use of tetrapropylammonium 
perruthenate is preferred. 

Step e (A-XII - A-XI II) : 

The introduction of radicals R a ** and/or R**' and production 
of ketone A-XI II are carried out as described tinder Diagram 1 in 
steps c to £, 
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Production of Partial Fragments B f : 

The partial fragments (synthesis components) of general 
formula B f can be produced by known methods, such as described in 
WO 99/07692. 

* 

Production of Partial Fragments C f : 

The partial fragments (synthesis components) of general 
formula C c can be produced as described in DE 197 51 200.3, DB 
199 07 480.1 and WO 99/07692 as well as in PCT/BP00/01333 and 

* 

Example 21. 

Production of partial fragments Aj, B f and C f and their 
cyclization to I is also carried out analogously to what is 
described in WO 99/07692 for numerous epothilone derivatives, 
with the difference that in the known derivatives in 6-position, 
there is no unsaturated radical. WO 99/07692 already confirms 
the general usability. of the synthesis principle that is 
described below for the compounds according to the invention. In 
addition, numerous synthesis components of general formulas Af, 
B f and C f are described in WO 99/07692, with which, optionally in 
modified form in the case of the substitution according to the 
invention at carbon 6, other compounds of general formula I 
claimed here can be obtained. Synthesis components of general 

« 

formula C t , in which as R 1 , a halogen atom, especially a 
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fluorine, chlorine or bromine atom, is present, are the subject 
of DE 199 07 480.1 as well as PCT/EPOO/01333 . 



Partial fragments of general formula AB 



i 14 If 



i R3a 




AB-1 



AB-2 



in which R 1 *' , R*', R**', R 2 *' , R**, R\ R s , R*\ R u , R 10 » * . V and Z 
have the already mentioned meanings, and PG 1 *' represents a 
hydrogen atom or a protective group P<3,, can be obtained from the 
above-mentioned fragments A< and B ( according to the process that 
is shown in Diagram 3. 



Diagr 



D» R» 



9 



W 



A-1 



B. 



V 




R" 
OPG 



i 14 I A* 



AB-1 
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pia' R y 

ML . ^ 



A-2 



W 



aa 



V 




4 X/ r8 " 




AB-2 



aa (At ♦ B< - AB) : 
Compound B f , in which W has the meaning of an oxygen atom 
and optionally present additional carbonyl groups are protected 
is alkylated with the enolate of a carbonyl compound of general 
formula A«. The enolate is produced by action of strong bases, 
such as, e.g., lithium diisopropyl amide, lithium 
hexamethyldieilazane at low tenperatures . 



Partial Fragments of General Formula BC 

,7 Rl R ! 




BC, 
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■ 

in which R 3 \ R\ R\ R«, R 7 , R 20 # D, B, G and W have the already 
mentioned meanings, are obtained from previously described 
fragments B f and C f according to the process that is shown in 
Diagram 4 . 

Diagram 4 




Step ab (B f ♦ C f — BC) : • 

Compound C, in which R ax has the meaning of a Wittig salt, 
and optionally present additional carbonyl groups are protected 
is deprotonated by a suitable base, such as, e.g., n- 
butyllithium, lithium diisopropyl amide, potassium tert- 
butanolate, sodium or lithium-hexamethyldisilazide and reacted 
with a compound B f , in which V has the meaning of oxygen, and W 
has the meaning of two alkoxy groups OR lf , a C a -C xo -alkylene-a,fc- 
dioxy group, which can be straight -chain or branched or has 

H/OR". 
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Partial Fragments of General Formula ABC (AB + C t ) 



f R 3 * 



ABC-1 




OPG 



14' 



ABC- 2, 



in which R 1 **, R 1 *' , R a *\ R Jb ', R l \ R\ R*. R**, R\ R u . R"» R". R". 
D, E, G and Z have the meanings already mentioned, and PG 14 ' 
represents a hydrogen atom or a protective group PG, are obtained 
from the previously described fragments AB and C according to the 
process that is shown in Diagram 5 and Diagram 6. 



i r» 



Diagram 5 



ac 




AB-1 



ABC-1 



V 



ac 



OPG 




14' 



ABC-2 
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Step ac (AB ♦ C c — ABC) : 

Compound C £ , in which R" has the meaning of a Wittig salt, 
and optionally present additional carbonyl groups are optionally 

■ 

protected, is deprotonated by a suitable base, such as, e.g., n- 
butyllithium, lithium diisopropyl amide, potassium tert- 
butanolate, sodium or lithium-hexamethyldisilazide and reacted 
with a compound AB, in which V has the meaning of an oxygen atom. 

* 

Diagram 6 




A-2 BC ABO* 



Step ad (A c ♦ BC » ABC) : 

Compound BC, in which W has the meaning of an oxygen atom 

« 

and optionally present additional carbonyl groups are protected, 
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* 

is alkylated with the enolate of a carbonyl compound of general 
formula A<. The enolate is produced by action of strong bases, 

» 

such as, e.g., lithium diisopropyl amide, lithium 
hexamethyldisilazane at low temperatures. 

Step ae (ABC-1 - I) : 

Compounds ABC-1, in which R u represents a carboxylic acid 
COjH and R ao represents a hydroxy 1 group or an amino group, are 
reacted according to the methods that are known to one skilled in 
the art for the formation of large macrolides or macrolactams to 
compounds of formula I, in which A-Y has the meaning of an O- 

* 

(C«0) group or NR M -C(«0) group. For example, preferred for 
lactone formation is the method that is described in "Reagents 
for Organic Synthesis, Vol. 16, p. 353" with use of 2,4,6- 

trichlorobenzoic acid chloride and suitable bases, such as, e.g., 

* 

triethylamine, 4-dimethylaminopyridine, sodium hydride. For 
example, preferred for the lactam formation is the reaction of 
the amino acid (R u a carboxylic acid CO,H and R a * an NHR*' group) 
with diphenylphosphorylazide in the presence of a base. 

■ 

Step af (ABC-1 - I) t 

Compounds ABC-1, in which R M represents a group CH 2 OH and R a0 
represents a hydroxyl group, can be reacted preferably with use 



WO 00/66589 PCT/IBOO/00657 

96 

* 

of triphenylphosphine and azodiesters; such as, for example, 

■ 

* 

azodicarboxylic acid diethyl ester, to compounds of formula I, in 
which A-Y has the meaning of an O-CH, group. 

Compounds ABC, in which R n represents a group CH,-Hal or 
CK,OSO a - alkyl 05: CH,OSO, aryl or CK 2 CSQ 2 - arslkyl and E 20 
represents a hydroxyl group, can be cyclized to compounds of 
formula I, in which A-Y has the meaning of an O-CH, group, after 
deprotonation with suitable bases, such as, for example, -sodium 
hydride, n-butyllithium, 4- dimethyl aminopyridine, HOnig base, 
alkylhexamethyldisilazanes - 

Step ag (ABC-2 - 1)-. 

Compounds ABC-2, in which R i0 and R* 1 together represent an 
oxygen atom and R ao represents an NR a, SO,CH, group, can be cyclized 
at low temperatures to sulfonamide I, in which A-Y Yiab the 
meaning of an NR"SO, group, by action of strong, bases, such as, 
e.g., lithium diisopropyi amide, lithium hexamethyldisilazane. 

* 

Step ah (ABC-2 - 1) : 

Compounds ABC-2, in which R so and R" together represent an 
oxygen atom and R a6 represents an 0-C(-0)CH, group, can be 
cyclized at low temperatures to lactone I, in which A-Y has the 
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meaning of an 0-C(=0) group, by action of strong bases, such as, 
e.g., lithium diisopropylamide, or alkali hexamethyldisilazane. 

* 

Step ah (ABC-2 - I) : 

Compounds ABC-2, in which R s3 and R 11 together represent an 

oxygen atom and R aq represents a CHjCf-OCH, group, .cam be 

• • * 

cyclized at low temperatures to lactone I, in which A-Y has the 
meaning of a CHjC(-O) group by action of strong bases such as, 
e.g., lithium diisopropylanp.de, alkali hexamethyldisilazane. 

Introduction of the Nitrogen Group for R 20 : 

Amino group tfHR** can be introduced in the stage of the C f - 

■ 

fragment, the- BC- fragment or the. ABC- fragment according to the 
methods that are known to one skilled in the art. Preferred is 
the production from the azide (R 30 - N,) , which is first converted 
into the phosphaimine according to the methods that are known to 
one skilled in the art, preferably with use of a phosphine such 

■ 

as, for exanple, tr iphenylphosphine ; the phosphaimine is then 
converted in the presence of water into the amine (R ao - NHR 2f ) 

* 

that is optionally to be protected for the further course of 
reaction. The introduction of the azide can be carried out with 

■ 

use of the Mitsunobu reaction in the presence of metal azides, 
preferably sodium or tin azide or by substitution of a suitable 
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« 

leaving group, such as, for example, a chlorine, bromine or 
iodine atom, an alJcylsulfonyloxy group, a perf luorinated 
alkylsulfonyloxy group, an arylsulfonyloxy group or an 
aralkylsulfonyloxy group by azides. 

The flexible functionalization of described components A., 
B e and C f also ensures a linkage sequence that deviates from the 

* 

above -de scribed process and that leads to components ABC. These 
processes are listed in the following table: 
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Possible Linkages 



Linkage Methods a 
to e 



Ac + Be - Ac - B, 



B £ + C f - B f - C, 



Ac + C f - Ac - C, 



a: Aldol (see 
Diagram 3) 

b: Wittig 
(analogously to 
Diagram 4) 
e : McMurry 



c: 

(e.g., 2,4,6- 
trichlorobenzoyl 
chloride and 4- 
dime t hy 1 amino - 
pyridine) 

d; Ether ificat ion 
(e.g., according to 
Mitsunobu) 



£. Amide formation 
(e.g., with 
(PhO),P(0)N a ) in the 
presence of a base 
in an inert solvent 

g . Ketone 
formation by aldol 
reaction with a 



w 



U - oxygen and R n 
Wittig salt, 
phosphine oxide or 
phosphonate 



U - V 



ren 



R 1J - CO a R iab or 

COHal and 

R 20 - hydroxyl 



R" - CH 2 0H and R" 
m hydroxyl or OSO, 
alkyl or OSO a -aryl 
or 0S0 a -ar alkyl 

R n - CO a R 1Jb or 
COHal and R ao - 
NHR" 



R" m CHaC(-0)CH, and 
R J0 , R* 1 .« oxygen 



NR af SO a CH, and 



h. Sulfonamide 
formation in the I R*°, R >x 
presence of a 
strong base. 

i. Amide formation I R ao - NR a, C(-0)CH, 
in the presence of I and R*°, R ,x - oxygen 
a strong base. 



According to these processes, components A«, B f and C e can be 



linked as indicated in Diagram 7: 
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Diagram 7 
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b or* 



AfBj-C, c,d,f,g,horl 



>VB f +c f 



r 



C d, f, o. h or I c r A r B f 



bor* 



Cd.f,g,hori 



<VA, + B, 




bors 



B f *C f 



bore 



c,d, f, g, horl 



c.d.f.Q.horl 



P 



Free hydroxyl groups in X, A«, B f , C f , AB, BC, ABC can be 
further functionally modified by etherif ication or 
esterif ication, free carbonyl groups by ketalization, enol ether 
formation or reduction. 

■ ♦ 

The invention relates to all stereoisomers of these 
compounds and also mixtures thereof. 



WO 00/66589 

101 



FCT/IB00/00657 



The invention also relates to all prodrug formulations of 
these compounds, i.e., all compounds that release in vivo a 

* 

bioactive active ingredient component of general formula I. 

Biological Actions and Applications of the New Derivatives: 

The new compounds of formula I are valuable pharmaceutical 

■ 

agents. They interact with tubulin by stabilizing microtubuli 
that sure formed and are thus able to influence the cell -splitting 
in a phase-specific manner. Accordingly, the compounds find use 
in treating diseases or conditions associated with cell growth, 
division and/or proliferation. They have particular application 
with quick- growing, neoplastic cells, whose growth is largely 
unaffected by intercellular regulating mechanisms. Active 
ingredients having properties of this type, including the 
compounds of this invention, are suitable for treating malignant 
tumors. As applications, there can be mentioned, for example, 
the therapy of ovarian, stomach, colon, adeno-, breast, lung, 
head and neck carcinomas, malignant melanoma, acute lymphocytic 
and myelocytic leukemia, particularly against tumors associated 
therewith. The compounds according to the invention are 

» 

additionally suitable owing to their properties for anti- 
angiogenesis therapy as well as for treatment of chrronic 
inflammatory diseases, such as, for example, psoriasis, multiple 
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4 

sclerosis or arthritis. The compounds of the invention have 
utilities analogous to those for known epothilone derivatives, 
discussed above, but with the- advantages discussed above and 
below. As with the known epothilones, the new compounds can be 

administered for and in a manner analogous to knovn drugs such as 

■ 

Taxol, but modified to take advantage of their particular 
superior properties thereover.. 

In other embodiments, to avoid uncontrolled proliferation of 
cells and/or for better compatibility of medical implants, the 
new conpounds or pharmaceutical formulations containing them can 
be applied or introduced into the polymer materials that are used 
for these purposes. 

■ 

The compounds according to the invention can be used alone 
or in combination with other principles and classes of substances 
that can be used in tumor therapy to achieve additive or 
synergistic actions. As examples, there can be mentioned the 

combination with 

• Platinum compl exes, such as, e.g., cis-platinum, 

carboplatinum, 

• intercalating substances, e.g., from the class of 

• * 

anthracyclinea , such as, e.g., doxorubicin or from the 
class of anthrapyrazolee, such as, e.g., Cl-941, 
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substances that interact with tubulin, e.g., from the 
class of vinca-alkaloids, such as, e.g., vincristine, 
vinblastine or from the class of taxanes, such as, 
e.g., taxol, taxotere or from the class of macrolides, 
such as, e.g., rhizoxin or other compounds, such as, 
e.g., colchicine, combretastatin A-4, discodermolide 
and its analogs, 

■ 

DNA topoisomerase inhibitors, such as, e.g., 
canptothecin, etoposide, topotecan, tenipoeide, 
folate- or pyrimidine- antimetabolites, such as, e.g, 
lometrexol, gemcitubin, 

DNA- alkylating compounds, such as, e.g., adozelesin, 
dystamycin A, 

inhibitors of growth factors (e.g., of PDGF, EGF, TGFb, 
EGP) , such as, e.g., somatostatin, suramin, bombesin 
antagonists, 

inhibitors of protein tyrosine kinases or protein 
kinases A or C, such as, e.g., erbetatin, genistein, 
staurosporine, ilmofosine, 8-Cl-cAMP, 
antihormones from the class of antigeetagens, such as, 
e.g., mifepristone, onapristone or from the class of 
antiestrogens, such as, e.g., tamoxifen or from the 
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class of antiandrogens, such as, e.g., cyproterone 



metastases -inhibiting compounds, e.g., from the class 



of eicosanoids, such as, e.g., PGl a , PGE 1# 6-oxo-PG^ as 
well as their more stable derivatives (e.g., iloprost, 
cicaprost, misoprostol) , 

• inhibitors of oncogenic RAS proteins, which influence 
the mitotic signal transduction, such as, for example, 
inhibitors of the farnesyl -protein- transferase, 

• natural or synthetically produced antibodies, which are 

s 

directed against factors or their receptors, which 
promote tumor growth, such as, for example, the erbB2 
antibody. 

9 

The invention also relates to pharmaceutical agents that are 



based on pharmaceutically compatible compounds, i.e., compounds 
of general formula I that are nontoxic in the doses used, 
optionally together with commonly used adjuvants and vehicles. 

In other embodiments, the compounds according to the 
invention can be encapsulated with liposomes or included in an o 
, P- or y-cyclodextrin clathrate. 

According to methods of galenicals that are known in the 
art, the compounds according to the invention can be processed 
into pharmaceutical preparations for enteral, percutaneous. 



i 
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parenteral or local administration. They can be administered in 
the form of tablets; coated tablets; gel capsules; granulates; 
suppositories; implants; injectable, sterile, aqueous or oily 
solutions; suspensions or emulsions; ointments; creams and gels, 



• - • 



In this case, the active ingredient or ingredients can be 
mixed with the adjuvants that are commonly used in galenicals, 
such as, e.g., gum arable, talc, starch, mannitol, methyl 
cellulose, lactose, surfactants such as Tweens or Myrj, magnesium 
stearate, aqueous or non-aqueous vehicles, paraffin derivatives, 
cleaning agents, dispersing agents, emulsifiers. preservatives 
and flavoring substances for taste correction (e.g., ethereal 
oils) . 

The invention thus also relates to pharmaceutical 
compositions that as active . ingredients contain at least one 



In 



compound according to the invention. A dosage unit will 
preferably contain about 0.1-100 mg of active ingredient (s) . 

* 

humans, the dosage of the compounds according to the invention it 
preferably approximately 0.1-1000 mg per day. 

The examples below are used for a more detailed explanation 
of the invention, without intending that it be limited to these 
examples. 



WO 00/66589 PCT/IB00/00657 

106 

The entire disclosure of all applications, patents and 
publications, cited above or below, and of corresponding German 
application Nos. 199 21 086.1, filed 30 April 1999, and 199 54 
228.7, filed 4 November 1999, are hereby incorporated by 

reference. 



WO 00/66589 PCT/IB 00/00657 

10? 

Without further elaboration, it is believed that one skilled 
in the art can, using the preceding description, utilize the 
present invention to its fullest extent. The following preferred 
specific embodiments are, therefore, to be construed as merely 
illustrative, and not limitative of the • remainder of the 
disclosure in any way whatsoever. 

a 

In the foregoing and in the following examples, all 
temperatures are set forth uncorrected in degrees Celsius; and, 

■ 

unless otherwise indicated, all parts and percentages are by 
weight . 

■ 

■ 

jg.Tp.ag , ?g , n« i /»i \ -a . a-m>ivrtroxv-1 6- f 1-methvl - 2 - (2- 

• * 

Production of (4S(4R,5S,6S,10E/Z,13S,14B)>-4-(13-hydroxy-5- 
(tetrahydro-2H-pyran-2-yloxy) -2, 6, 10, i4-tetramethyl-3-oxo-15- (2- 

pyridyl) -4- (but-3-in-l-yl) -undec-6-in-2-yl) -2, 2 -dimethyl- 
[l,3]dioxane; Variant Is 
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Example la 

(3RS,4S) -4- (2 -Methyl -3 -hydroxy- 8- (trimethylsilyl) -oct-7-in-2-yl) - 

2 , 2 -dimethyl- [1 , 3] dioxane 

The solution of 6.33 g (34 mmol) of (4S) -4- (2-methyl-l-oxo- 

prop - 2 -y 1 ) - 2 . 2 - dimethyl -[1,3] dioxane , whi ch was produced 
analogously to the process described in DE 197 51 20 0.3, in 10 ml 
of anhydrous tetrahydrofuran is mixed in portions under an 
atmosphere of dry argon with the solution of a total of 50 mmol 
of 5-trimethyl8ilyl-pent-4-in-l-yl-magnesium bromide in 
tetrahydrofuran. allowed to heat to 60°C and stirred for 1.5 • 

■ 

hours. It is poured onto water and extracted several times with 
ethyl acetate. The combined organic extracts are washed with . 

■ 

water and saturated sodium chloride solution and dried on sodium 

» 

sulfate. The residue that was obtained after filtration and 
removal of the solvent is purified by chromatography on fine 
silica gel with a gradient system that consists of n-hexane and 
ethyl acetate. 6.22 g (19 mmol, 56%) of the chromatographically 
separable 3R- and 3S-epimers of the title compound and 1.35 g of 

(4S) -4- (2-methyl-l-hydroxy-prop-2-yl) -2, 2 -dimethyl- [l,3]dioxane 

are isolated in each case as a colorless oil. 

l H-NMR (CDC1,): 5-0.14 (9H) , 0.73*0.88 (3H) , 0.91 (3H), 

1.28-1.93 (12H), 2.21-2.33 (2H) . 3.40-3.72 (2H) , 3.80-4.03 (3H) 

ppra. 
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Example lb 

(4S) -4- (2-Methyl-3-oxo-8- (trimethylsilyl) -oct-7-in-2-yl) -2,2- 

dimethyl- [1.3] dioxane 

The solution of 6.22 g (19 mmol) of a mixture of the 
compounds, produced' according to Example la, in 200 ml of 
anhydrous dichlorome thane is mixed with a molecular sieve (4A, 
about 20 pellets), 4.01 g of N-methylmorpholinb-N- oxide, 335 mg. 
of tetrapropylammonium perruthenate and stirred for 16 hours at 
23*C under an atmosphere of dry argon. It is concentrated by 
evaporation, the crude product that is obtained is purified by 
chromatography on fine silica gel with a gradient system that 
consists of n-hexane and ethyl acetate. 5.17 g (15.9 mmol, 84%) 

■ 

of the title compound is isolated as a colorless oil. 

X H-NMR (CDG1,): 6 - 0.15 (9H) , 1.07 (3H) , 1.13 (3H) . 1.28- 
1.36 (1H), 1.33 (3H), 1.41 OR) . 1.53-1.81 (3H) , 2.22 (2H) , 2.62 
(2H), 3.85 (1H), 3.97 (1H) , 4.06 (1H) ppm. 



Example lc 

(4S(4R,5S.6S,10RS))-4-(5-Hydroxy-2,6-dimethyl-3-oxo-4-(4- 

(trimethylsilyl) -but-3-in-l-yl) -10- I tdiphenyl (1.1- 
dimethylethyl) silyl] oxy] -undec-6-in-2-yl) -2. 2-dimethyl- 
[1.3]dioxane (A) and (48 (4S.5R. 6S.10RS) ) -4- (5-hydroxy-2,6 
dimethyl-3-oxo-4- (4- (trimethylsilyl) -but-3-in-l-yl) -10- 
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[ [diphenyl (l, 1-dimethylethyl) silyl] oxy) -undec-6-in-2-yl) -2,2- 
dimethyl-[l,3]dioxane (B) 

The solution of 1.33 ml of diisopropylamine in 35 ml of 
anhydrous tetrahydrofuran is cooled under an atmosphere of dry 
argon to -30°C, mixed with 4.28 ml of a 2.4 molar solution of n- 
butyllithium in n-hexane and stirred for another 15 minutes. At 
-78°C. the solution of 2.87 g (8.84 mmol) of the compound, 
produced according to Example lc, in 3S ml of tetrahydrofuran is 
added in drops, and it is allowed to react for 1 hour. Then, it 
is mixed slowly with the solution of 3.93 g (10.3 mmol) of 
(2S,6RS) -2-methyl-6- (tert -butyl -diphenylsilyloxy) -heptanal, which 
was produced analogously to the process that is described in DE 
197 51 200.3, in 35 ml of tetrahydrofuran, and it is poured into 
saturated ammonium chloride solution after 1 hour. It is diluted 

water, extracted several times with ethyl acetate, the 
combined organic extracts are washed with saturated sodium 
chloride solution, dried on sodium sulfate and concentrated by 
evaporation in a vacuum. After column chromatography on silica 
gel with a gradient system that consists of n-hexane and ethyl 
acetate, 2.40 g (3.39 mmol, 38%) of title compound A and 1.52 g 
(2.15 mmol, 24%) of diastereomer B are obtained in addition to 
starting material. 
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J H-NMR (CDC1,) Of A: 6-0.16 (9H) , 0.83 (3H) , 1.00 (3H) , 
1.02 (3H), 1.04 (9H), 1.10-1.77 (10H) , 1.28 (3H) , 1.31 (3H) , 1.37 
(3H), 1.83-2.03 (2H), 2.19-2.38 <2H> , 3.52 <1H) . 3.62 (1H) , 3.78- 
3.92 (2H), 3.98 (1H> , 4.23 (1H) , 7.30-7.46 (6H) , 7.67 (4H) ppm. 

'K-NMR (CDC1,) Of 3: 5 = 0.13 (9K) , 0.36*0.92 (3K) , 0.95- 
1.77 (16H), 1.03 (9H), 1.21+1.25 (3H) . 1.32 (3H) , 1.40 (3H) , 
1.88-2.09 (2H>, 2.26 (1H) . 2.39 (IB). 3.29-3.54 (2HJ , 3.77-3.90 
(2H), 3.96 (1H). 4.18 (1H) , 7.31-7.46 <6H) , 7.67 (4H) ppm. 



Example Id 

(4S (4R, 5S, 6S, 10RS) ) -4- (2 , 6-Dimethyl-3-oxo-4- (4- (trimethylsilyl) - 

■ 

5- (tetrahydro-2H-pyran-2-yloxy) -but-3-in-l-yl) -10- [ [diphenyl (1.1- 
dimethylethyl) silyl] oxyj -Tindec-6-in-2-yl) -2 , 2-dimethyl- 
[l,3]dioxane 

The solution of 2.35 g (3.32 rarool) of compound A, produced 
according to Example lc , in 55 ml of anhydrous dichloromethane is 
mixed under an atmosphere of dry argon with 3.04 ml of 3,4- 
dihydro-.2H-pyran, 0.67 g of p-toluenesulfonic acid, and it is 
stirred for 48 hours at 23°C. It is poured into a saturated 

■ 

sodium bicarbonate solution, the organic phase is separated, and 
it is dried on sodium sulfate. After filtration and removal of 
the solvent, the residue is chromatographed on fine silica gel 
with a mixture that consists of n-hexane and ethyl acetate. 2.29 
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g (2.89 mmol, 87%) of the title compound is isolated as a 
colorless oil . 

l H-NMR (CDCl,) : 5 - 0.0S (9H) , 0.88-2.15 (28H) , 1.03 (9H) , 
1.41 <3H), 1.59 (3H), 2.21-2.48 (1H) , 3.31-4.53 (9H) , 7.30-7.45 

ft 

(SH) ,7.69 (4H) ppm. 



Example le 

(4S (4R, 5S, 6S, 10RS) ) -4- (2, 6 -Dimethyl- 10-hydroxy-3-oxo-5- 

(tetrahydro-2H-pyran-2-yloxy) -4- (but-3-in-l-yl) -undec-6-in-2-yl) 



2 , 2 -dimethyl- tl , 3 ] dioxane 

The solution of 2.48 g (3.13 mmol) of the compound, produced 
according to Example Id, in 25 ml of anhydrous tetrahydrofuran is 

♦ 

mixed under an atmosphere of dry argon with 12.5 ml of a 1 molar 

i 

solution of tetrabutylammonium fluoride in tetrahydrofuran, and 
it is stirred for 4 hours at 23°C. It is mixed with saturated 
sodium bicarbonate solution, extracted several times with ethyl 
acetate, washed with saturated sodium chloride solution and dried 
on sodium sulfate. The residue that is obtained after filtration 
and removal of the solvent is purified by chromatography on fine 
silica gel with a gradient system that consists of n-hexane and 
ethyl acetate. 1.41 g (2.93 mmol, 94%) of the title compound is 
isolated as a colorless oil. 
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Example If 

(4S(4R.5S.6S.10RS)).-4-(2,6-Dimethyl-3,10-dioxo-5-(tetrahydro-2H- 
pyran-2-yloxy) -4- (but-3-in-l-yl) -undec-6-in-2-yl> -2, 2 -dimethyl- 
[l,3]dioxane 

Analogously to Example lb, 1.27 g (2. €3 mmol) of the 
" compound, produced according to Example le. ie reacted, and after 
working-up and purification, 1.14 g (2.38 mmol, 91%) of the title 
compound is isolated as a colorless oil. - 

>H-NMR (CDCl,)t 6 - 0.95-2.48 (29H) , 0.98+1.01 (3H) , 1.42 
(3H), 2.13 (3H), 3.29-3.47 (2H) , 3.64-4.04 (4H) , 4.20-4.32 (1H) , 
4.39+4.50 (1H) ppm. 



Example lg 

(43 (4R, 5S . 6S , 10E/Z, 13S, 14B) ) -4- (13- I tDiphenyl (1,1- 
dimethylethyDsilylloxy] -5- (tetrahydro-2H-pyran-2-yloxy) - 
2,6,10,14-tetramethyl-3-oxo-15-(2-pyridyl)-4-(but-3-in-l-yl)- 

undec-6-in-2-yl) -2. 2 -dimethyl- [l,3ldioxane 

The suspension of 2.87 g (3.57 mmol) of (5B,3S) - [3- tt (1,1- 
dimethylethyDdiphenylsilylloxy) -4-methyl-5- (2-pyridyl) -pe»t-4- 
en-l-yll-triphenyl-phosphonium iodide, which was produced 
analogously to the process described in DB 197 51 200.3, in 11 ml 
of anhydrous tetrahydrofuran, is mixed at 0-C under an atmosphere 
of dry argon with 2.72 ml of a 1.6 M solution of n -butyl lithium 
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in n-hexane and allowed to heat to 23<»C. The solution of 1.14 9 
(2.38 mmol) of the compound, produced according to Example If, in 
11 ml of tetrahydrofuran is slowly added in drops to the red 
solution, allowed to stir for 2 hours, poured onto saturated 
ammonium chloride' solution and extracted several times, with ethyl 
acetate. The combined organic extracts are dried on sodium 
sulfate and concentrated by evaporation in a vacuum. After 
column chromatography on silica gel with a gradient system that 
consists of n-hexane and ethyl acetate, 860 mg (0.98 mmol. 41%) 
of the titie compound is obtained in addition to 20% starting 

material . 

a H-NMR (CDC1,): 5 - 0.82-2.41 (41H) , 1.05 <9H> , 2.00 (3H) , 
3.23-3.45 (2H), 3.60-4.02 (3H) . 4.08-4.51 (3H) , 4.92-5.24 (IB) , 
6 .16-6.76 (1H). 6.92-7.08 (20. 7.21-7.43 (6H) , 7.49-7.72 (5H) . 
8.55 (1H) ppm. 

BX»*1. lh; Variant I, C«S(«R.SS,6S.10B/Z.13 S .14B>>-4-C13- 

Hydroxy-S- <t.trahydro-2H-pyr.n-2-yloxy> -2. 6.10. i4-t«tr.«.thyl-3- 
oxo-lS- (2-pyridyl) -4- (but-3-in-l-yl) -und.c-s-ln-2-yl) -2.2- 

dimethyl- (l,31dioxane 

to.logou.ly to Example lb. 4,2 mg W «■«*> «* <*• e «^» d 
, ( .wording to Example lg i« reacted. and after 
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working-up and purification, 256 mg (401 M «ol. 73%) of the title 
compound is isolated as a colorless oil. 

X H-NMR (CDC1,): 5 - 0.88-2.48 (35H) . 1.42 (3H) , 1.64+1.72 

<3H). 2.08 <3H>, 3.29-3.47 (2H) , 3.64-4.04 (4H) , 4.12-4.35 (2H) . 
4.41+4.51 (IK). 5.20 <1H) , 6.59 (1H) , 7.09 (IH) . 7.23 (IH) . 7.63 

(IH), 8.60 (IH) ppm. 



•hydroxy 



(tetrahydro-2H-pyran-2-yloxy)-2.6.l0.14-tetramethyl-3-oxo-l5-(2 
pyridyl) -4- (but-3-in-l-yl) -undec-6-in-2-yl) -2. 2 -dimethyl - 
[l f 3]dioxane; Variant II: 



Example li 

(48 <4R, SS. 68. 10E/Z. 138 .148) ) -4- (13- t tDiphenyl (1 . 1- 

»thvl> ailvll oxy] -5-hydroxy-2, 6 , 10 . 14-tetra 




15- (2-pyridyl) -4- (4- (trimethylsilyl) -but-3-in-l-yl) -undec-6-in-2- 

» 



yl)-2.2-dimethyl-(1.3]dioxane (A) and 
(48 (48. SR. 68. 10B/Z. 138. 14E) ) -4- (13- I tdiphenyl (1.1- 
ain*thylethyl)silyl]oxy)-5^ 

15- (2-pyridyl) -4- (4- (trimethylsilyl) -but-3-in-l-yl) -undec-6-in-2. 
yl)-2,2-dimethyl-U.3]dioxane (B) 

Analogously to Example lc. 2.85 g (8.78 mmol) of the 
compound, produced according to Exanple lb. is reacted with 3.62 
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g (6.71 mol) of (2S,6E/Z,9S,10E)-2/6.10-tritnethyl-9- • 
[ (diphenyl (1, 1-dimethylethyU silylloxy] -1-oxo-ll- (2-pyridyl) : 
undeca-6,10-diene, which was produced analogously to the process 
that is described in DB 197 51 200.3, and after working-up and 
purification, in addition to starting niateri&l. 1.28 g (1.4S 
■rt. 22%) of title confound C as well as 1.73 g (2.00 wm*. 30%) 
of title conpound B are isolated in each case a. a colorless oil. 

l H-NMR (CDC1,) of A: 6 - 0.13 (9H) . 0.86-2.52 (36H) , 1.08 
(9H). 1.42*1.58 <3H), 2.01 <3H) .. 3 .32-4.85 (9H) . 5.00 (1H) . 6.23 
(1H>. 6.97-7.09 (2H), 7.21-7.45 (6H). 7.57 (1H). 7.61-7.75 (4H) . 

8.56 (1H) ppa. 

l H-NMR (CDC1.) of B: o - 0.1S (Ml. 0.77-2.53 OO0 . l.Oi 
,<,„,, 1.3..1.62 (3H>, 2-00 am. 3.23-4.85 <». •;•» <«> • S " 
,1H). 5.35-7.05 C2H). 7.19-7.47 <5H> . 7.53-7.76 <5H) . C1H) 



pptn 



Example lj 

(48 (4R. SB . 5S . 10S/2. 133. 14B) ) -4 - (13- t (Diphenyl (1 , 1- 

di«thyl.thyl> .ilyll oxy] -S- ,t.trrtydro-2H-pyr.n-2-yloxy) - 

« . 10. i4-t.tr.».thyl-3-o*,-15- (2-pyridyl) -4- (4 - (tri-.thyl.ilyl) - 
but-3-in-l-yl) -und.c- 6 -in-2.yl» -2.2-di«thyl- U. 31diox«. 

An.logou.ly to Bxwfl. Id. l.M 9 »~ 1 > of th * 

co^ound th.t i. produced .ooording to U i. ~.et.d. «- 
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after working-up and purification, 1.12 g (1.18 mmol, 88%) of the 
title compound is isolated as a colorless oil. 

X H-NMR (CDCl,): 6 * 0.13 (9H) , 0.86-2.52 (39H) , 1.08 (9H) . 
2.01 (3H>, 3.32-4.85 (9H) , 5.00 (1H) , 6.22 (1H) , 6.96-7.09 (2H> , 
7.21-7.44 (6H), 7.56 (1H) , 7.61-7.75 (4K) , S.55 (IB) ?pm. 



Example lh; Variant II (4S (4R,SS. 6S,10B/Z,13S, 14E) )-4-(13- 

Hydroxy-5- (tetrahydro-2H) -pyran-2-yloxy) -2, 6, 10, 14-tetramethyl-3- 
oxo-15- (2-pyridyl) -4- (but-3-in-l-yl) -undec-6-in-2-yl) -2,2- 
diinethyl -[1,3] dioxane 

Analogously to Example le, 1.12 g (1.18 mmol) of the 
compound that is produced according to Example Ij is reacted, and 
after working-up and purification, 654 mg (1.03 mmol, 87%) of the 
title compound is isolated as a colorless oil. The coverage of 
the >H-NMR spectrum is identical to that described in Example lh, 



Variant I. 



Example Ik 

(3S,«B.7S.eS.12B/Z.15S.l«B)-1.3.7.15-I.trahydr<« y -4.4.8.12.1«- 

p.nt.m.thyl-17. (2-wrfcJyH (but-3-in-l-yl) -h.pt.d«.-12. IS- 
dien-5-one 

The solution of 654 mg (1.03 ™ol) of the compound, produced 
according to Example lh, in 27 ml of anhydrous ethanol is mixed 
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under an atmosphere of dry argon with 588 mg of p-toluenesulfonic 
acid-monohydrate, and it is stirred for 3 hours at 23°C. After 
removal of the solvent, the residue is chromatographed on fine 

■ 

silica gel with a mixture of n-hexane and ethyl acetate. 484 mg 
(942 fHOolf o£ the title com P ound is isolated as a colorless 

oil. 

*H-NMR (CDC1,) : 5 - 0.90+0.92 (3H) , 1.07 (3H) , 1.11-2.16 
(14H), 1.29 (3H>, 1.63+1.42 (3H) , 2.00+2.02 (3H) , 2.20-2.60 (4H> . 
2.98 (1H>, 3.48-3.67 (2H) . 3.78-3.93 <2H> . 4.06-4.23- (3H) . 
5.16+5.24 <1H), 6.52+6.57 (1H) , 7.11 (1H> , 7.30 (1H) , 7.66 (1H) . 

■ 

8.58 (1H) ppm. 



Example 11 

<3S.6R.7S,8S,12E/Z,15S,16E) -1,3,7, 15-Tetrakis- I [dimethyl (1,1- 

dimethylethyl) silylloxy] -4 ,4, 8,12, i6-pentamethyl-l7- (2-pyridyl) - 
6- (but-3-in-l-yl) -heptadeca-12,16-dien-5-one 

The solution of 673 mg (1.31 mmol) of the compound, produced 
according to Example lk, in 37 ml of anhydrous dichloromethane is 
cooled under an atmosphere of dry argon to -78«C, mixed with 2.14 
ml of 2.6-lutidine, 2.41 ml of trif luoromethanesulfonic acid- 
tert-butyldimethylsilylester, allowed to heat within 2 hour, to 
0«C and stirred for anothe* 2 hours. It is poured into saturated 
sodium bicarbonate solution and extracted several time, with 
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dichloromethane . The combined organic extracts are dried on 
sodium sulfate and concentrated by evaporation in a vacuum. 
After column chromatography on silica gel with a gradient system 
that consists of n-hexane and ethyl acetate, 1.11 g (1.29 mmol, 
99%) of the title compound is isolated as a colorless oil . 

X H-NMR (CDC1,): 6 - -0.01-0.12 (24H) . 0.82-2.33 (S5H) , 1.08 
<3H>, 1.22 <3H>, 1.60+1.68 (3H), 2. OS (3H) . 3.22 (1H) , 3.51-3.73 
(2H)„ 3.81 <1H>, 3.92 (1H) , 4.11 (1H> , 5.18 (1H) , 6.47 <1H) , 7.08 

■ * 

(1H), 7.22 (1H>, 7.61 (1H> , 8.59 (1H) ppm. 



■ 

Example Ira 

(38 , 6R, 7S, 8S, 12B/Z, 15S, 16B) -l-Hydroxy-3 . 7 . 15-trie- [ [dimethyl (1,1- 
dimethylethyl) silyl] oxy] -4 , 4 , 8 . 12 , l6-pentamethyl-17- (2-pyridyl) - 
6- (but-3-in-l-yl) -heptadeca-12,16-dien-5-one 

The solution of 1.10 mg (1.13 mmol) of the compound, 
produced according to Example U, in a mixture of 14 ml of 
dichloromethane and 14 ml of methanol is mixed at 23«C under an 
atmosphere of dry argon with 312 mg of campher- 10 -sulfonic acid, 
and it is stirred for 2 hours. It is poured into a saturated 
sodium bicarbonate solution and extracted several time, with 
dichloromethane. The combined organic extracts are dried on 
sodium sulfate and concentrated by evaporation in a vacuum. 
After column chromatography on fine silica gel with a gradient 
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system that consists of n-hexane and ethyl acetate, 814 mg (950 
pool, 84%) of the title compound is isolated as a colorless oil. 

>H-NMR CCDC1,): 6 - 0.01-0.13 (18H) . 0.83-2.33 (47B) . 1.12 
(3H), 1.23 (3K>. 1.61*1.68 (3H) . 2.05 (3H) . 3.28 <1H> . 3.68 (2H) . 
3.84 (IK). 4.02-4.18 (2H) . 5.18 (IB). 6-48 (IK). 7.08 (IB). 7.22 

♦ 

(1H), 7.61 (1H). 8.60 (1H) ppm. 



Example In 

(3S.6R.7S.8S.12B/Z.15S.16B)-3.7.1S-Tris-[ldimethyl(l.l- 

dimethylethyDeilylloxy) -4.4.8.12.l6-pentamethyl-S-oxo-l7- (2- 
pyridyl) -6- (but-3-in-l-yi) -heptadeca-12, 16-dienal 

The solution of 0.129 ml of oxalyl chloride in 6.3 ml of 
anhydrous dichloromethane is cooled under an atmosphere of dry 
argon to -70«C. mixed with 209 A of dimethyl sulfoxide, the 
solution of 814 mg (950 pmel) Of the compound, produced according 
to Example 1m, in 6.3 ml of anhydrous dichloromethane. and it is 
stirred for 0.5 hour. Then, it is mixed with 646 M l of 
triethylamine, allowed to react for 1 hour at -30-C and mixed 
with n-hexane and saturated sodium bicarbonate solution. The 
organic phase is separated, the aqueous phase is 
several more times with n-hexane. the combined organic 
are washed with water and dried on magnesium sulfate. The 
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residue that is obtained after filtration and removal of the 
solvent is further reacted without purification. 



Example lo 

(3S , 6R, 7S , 8S, 12Z, 15S, 16E) -3 , 7, 15-Tris- I [dimethyl (1,1- 
dimethylethyl) silyl] oxy] -4 , 4 , 8 , 12, l6-pentamethyl-5-oxo-17- (2- 

> 

pyridyl)-6-(but-3-in-l-yl)-heptadeca-12,16-dienoic acid (A) and 
(3S,6R,7S,8S,12E,15S,16E)-3,7,15-tri8-(tdimethyl(l,i- 

dimethylethyl) silyl] oxy) -4 , 4 , 8 , 12 , i6-pentamethyl-5-oxo-17- (2- 
pyridyl)-6-(but-3-in-l-yl)-heptadeca-12,16-dienoic acid (B) 

The solution of 8S2 mg (max. 950 finol) of the compound, 
produced according to Example In, in 23 ml of acetone is cooled 
to -30-C, mixed with 1.19 ml of a standardized, 8M chromosulfuric 
acid solution and stirred for 1 hour. It is poured into a 
mixture that consists of water and diethyl ether, the organic 
phase is washed with saturated sodium chloride solution and dried 
on sodium sulfate. After filtration and removal of the solvent, 
the residue is purified by chromatography on a fine silica gel 
with a gradient system that consists of n-hexane and ethyl 
acetate. 298 mg (342 mol. 36% relative to the educt in Example 
U) of title compound A as well as 234 mg (269 mol. 28% relative 
to the educt in Example 11) of title compound B are isolated in 
each case as a colorless oil. 



■ 
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>H-NNR (CDCl,) of At 5 - -0.02-0.15 (18H) , 0.81-0.99 (30H) , 
1.05-2.3 (15H), 1.12 (3H), 1.24 (3H) , 1.71 (3H) , 1.92 (3H) . 2.38 
(1H), 2.51 <1H>, 3.27 (1H) . 3.80 <1H) > 4.17 (1H) , 4.43 <1H> , 5.23 
(1H>, 6.67 <1H), 7.18 (1H) , 7.36 (1H) . 7.72 (1H) , 8.62 (1H) ppm. 

l H-NMR (CDCl,) Of B: 5 - -0.01-0.19 (18H) , 0.80-0.96 (30H) , 
1.00-2.45 (16H), 1.13 (3H) , 1.27 (3H) . 1.57 (3H) , 1.94 (3H) , 2.54 
(1H). 3.28 <1H>. 3.88 (1H) . 4.13 <1H) , 4.40 (1H) , 5.12 (1H) , 6.49 
(1H>. 7.18 <1H), 7.38 (1H) . 7.71 (1H) , 8.62 (1H) ppm. 



Example lp 

(3S,6R,7S,8S,12Z,15S,16B)-15-Hydroxy-3,7-bis-ICdimethyl(l,l- 
dimethylethyl) silyll oxy] -4. 4 , 8, 12 , i6-pentamethyl-5-oxo-17- (2- 
pyridyl) -6- (but-3-in-l-yl) -heptadeca-12, 16-dienoic acid 

Analogously to. Example la. 298 mg (342 M «nol) of compound A, 
produced according to Example lo, is reacted, and after working- 
up, 294 mg (max. 342 pml) of the title compound is isolated' as a 
crude product, which is further reacted without purification. 



Example lq 

(4S, 7R, 88, 9S, 13Z, 16S (B) ) *4 . 8-Bis- [ [dimethyl (1,1- 

dimethylethyl) silyll oxyl -16- (l-methyl-2- (2-pyridyl) ethenyl) -1- 
-5.5,9,13-tetramethyl-7- (but-3-in-l-yl) -cyclohexadec-13-ene 



2,6-dione 



• 
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* 

The solution of 294 mg (max. 342 jimol) of the compound, 
produced according to Example lp, in a mixture that consists of 
2.6 ml of anhydrous tetrahydrofuran and 30 ml of toluene is mixed 
under an atmosphere of dry argon with 284 ill of triethylamine, 
268 ill of 2,4, 6 -trichlorobenzoyl chloride, and it is stirred for 
20 minutes. This solution is added in drops within 4.5 hours to 

m 

the solution of 434 mg of 4-dimethylaminopyridine in 132 ml of 
toluene, and it is stirred for 0.5 more hour at 23°C. It is 
concentrated by evaporation, taken up in a little dichloromethane 
and purified by chromatography on fine silica gel with a gradient 

♦ 

system that consists of n-hexane and ethyl acetate. 136 mg (1,84 
M mol. 54%) of the title compound is isolated as a colorless oil. 

X H-NMR (CDC1,) : 6 - -0.08 (3H) , 0.13 (9H> , 0.80-2.32 (12H) , 
0.85 (9H), 0.94 (9H) , 0.99 (3H) , 1.15 (3H) , 1.24 (3H> , 1.68 (3H) , 
2.13 (3H), 2.47 (1H) . 2.59-2.89 (3H) , 3.11 (1H) . 4.00 (1H) , 4.06 

(1H), 5.00 (1H), 5.18 (1H), 6.57 (1H) , 7.10 (1H) , 7.26 (1H) , 7.63 

(1H), .8.60 (1H) ppm.- 



Example lr 

(4S,7R,8S,9S,13Z,16S(B))-4,8-Dihydroxy-16-(l-methyl-2-(2- 
pyridyl)ethenyl)-l-oxa-5,5,9,13-tetrame'thyl-7-(but-3-in-l-yl) 

i 

cyclohexadec- 13 -ene-2 , 6-dione 
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The solution of 20 mg (27 nmol) of the compound, produced 
according to Example lp, in 2 ml of anhydrous tetrahydrofuran is 

» 

mixed under an atmosphere of dry argon in portions with a total 
of 0.S7 ml of HP-pyridine complex, and it is stirred at 23°C for 
24 hours. It is poured into saturated sodium bicarbonate 
solution, extracted several times with dichloromethane , and the 
combined organic extracts are dried on sodium sulfate. After 
filtration and removal of the solvent, the residue that is 
obtained is purified by chromatography on fine silica gel with a 
mixture that consists of n-hexane and ethyl acetate. 9.1 mg 
(17. S tuaol, 66%) of the title compound is isolated as a colorless 
oil as well as mg of monosilylether. 

l H-NMR (CDC1,): 5 - 1.09 (6H) , 1.19-2.12 (11H) , 1.38 (3H) , 
6.9 (3H), 2.06 (3H), 2.21-2.41 (3H) , 2.50 (1H) , 2.63 (1H) , 2.68 
(1H), 3.53 (1H), 3.70 (IB). 4.42 (1H) . 4.59 (1H) . 5.12 (1H) , 5.22 
(1H), 6.61 (1H), 7.13 (1H), 7.29 (1H) , 7.68 (1H) , 8.53 (1H) ppm. 

Example 2 
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Example 2a 

(4S , 7R, 8S , 9S , 13Z, 16S (E) ) -4 . 8-BiS- [ tdimethyl (1,1- 

dimethylethyl) silyl] oxy] -16- (l-methyl-2- (2-pyridyl) ethenyl) -1- 
oxa-5,5,9,13-tetramethyl-7-(but-3-en-l-yl)-cyclohexadec-13-ene- 

2,6-dione 

The solution o£ 25 mg (34 nwol) of the compound, produced 
according to Example Iq, in 3 ml of ethanol, is mixed with 25 M l 
of pyridine, a catalytic amount of palladium on barium sulfate 
(10%) , and it is hydrogenated under 1 atmosphere of hydrogen. 
After filtration and removal of the solvent, the residue is 
purified by chromatography on an analytical thin-layer plate. As 
a mobile solvent, a mixture of n-hexane and ethyl acetate is 
used. 13 tng (18 >»1, 52%) of the title compound is isolated as 

• • • 

a colorless oil. 

l H-NMR (CDC1,): 6 - -0.10 (3H) , 0.06 (3H) , 0.11 (6H> , 0.80- 
2.20 (11H), 0.83 (9H), 0.92 (9H) . 0.98 (3H) . 1.12 (3H) , 1.19 
(3H), 1.67 (3H), 2.12 <3H) f 2.43 (1H), 2.55-2.82 (3H) , 3.07 (1H) , 
4.00 (1H), 4.03 (1H). 4.90-5.03 (3H) , 5.18 (1H) , 5.72 (1H) , 6.57 
(1H >, 7.09 (1H), 7.25 (1H>, 7.62 (1H) , 8.59 (1H) ppm. 
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Example 2b 



(4S, 7R, 88. 9S, 132. ICS (E) ) -4 , e-Dihydroxy-16- (l-methyl-2- (2- 
pyridyDethenyl) -i-oxa-5,5.9,13.tetra«ethyl-7- (but-3-en-l-yl) - 
cyclohexadec-13-ene-2, 6-dione 




of the compound 
, and after 



Analogously to Example 1, 10.3 ng (14 pis 
that ie produced according to Exanple 2a ta 
workino-up ^ purification. 5.7 *g (11 p»', 80%) of the title 
compound ia iaolated aa a colorleae oil . 

'H-NMR (CDClj) : * - 1-04 (3B> . 1.0» (3B) . 0.2S-2.38 (13B) . 
1.36 (3H). 1.70 (3B). 2.07 (3H) . 2.40 (IB). 2.63 (1H). 2.74 (IB). 
3.11 (IK). 3.6. (1H). 4.38 (1H) . 4.81 (IB). 4.97 (IB). 5.02 (IB). 
5.11 (IB). 5.19 (IB). 5.77 (IB), 6.60 (IB). 7.13 (IB). 7.29 (IK). 

* 

7.68 (1H) , 8.54 (1H) ppm. 






Example 3a 



<3S.6R.7S. 85. 12B. 158. 16B) -lS-Bydroxy-3. 7-bia- [ (diethyl (1. 1 - 

di™.thyl.thyl).ilyl]ox/)-«.4.8.12.16-p.nt. m .thyl-5.oxo-17-(2 
pyr id y l)-6.(but-3.in-l-yl)-h.Pt.d.c.-l2.l6.di«»ic acid 
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Analogously to Example le, 234 mg (269 M mol> of compound B 
that is produced according to Example lo is reacted, and after 
working-up, 229 mg (max. 269 jimol) of the title compound is 
isolated as a crude product, which is further reacted without 
purification. 



Example 3b 

(4S. 7*. 8S, 9S, 13B, 16S (E) ) -4 , 8-Bis- [ (dimethyl (1,1- 
dimethylethyl) silyl] oxy] -16- (l-methyl-2- (2-pyridyl) ethenyl) -1- 
oxa-5,5,9,13-tetramethyl-7MbutO-in-l-yl)-cyclohexadec-13.ene- 

2,6-dione 

Analogously to Example lq, 229 mg (max. 269 M mol) of the. 
compound that is produced according to Example 3a is reacted, and 
after working-up and purification, 112 mg (152 M mol, 56%) of the 
title compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 6 - 0.05 (3H) , 0.11 (6H>, 0.15 (3H) , 0.80- 
2.30 (33H), 1.13 (3H), 1.21 (3H) , 1.62 (3H) , 2.61 (3H) . 2.40-2.72 
(4H), 3.10 (1H), 3.91 (1H), 4.46 (1H) , 5.22 (1H) , 5.30 (1H) , 6,56 
(1H), 7.09 (1H), 7.20 (1H) , 7.62 (1H) , 8.60 (1H) ppm. 
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Example 3c 



Dihydroxy 



ethenyl ) - 1 - oxa - 5 , 5 , 9 , 1 3 - 1 et rame thyl - 7 - (but - 3 - in- 1 -yl ) - 

cyclohexadec-13-ene-2, 6-dione 

Analogously to Example 1, 72 mg (98 M n»D of the compound 
that is produced according to Example 3b is reacted, and after 
working-up and purification; 32 mg (63 fimol, 64%) of the title 
compound is isolated as a colorless foam. 

*H-NMR (CDC1,): 6 - 1.00 (3H) , 1.04 (3H) , 1.30-2.71 (16H) . 

1.32 (3H>. 1.61 (3H), 2.10 OH), 3.63 (1H) , 3.70 (1H) , 3.86 (1H) , 
3.99 (1H), 4.48 (1H) , S.10 (1H) , S.41 (1H) , 6.58 (1H) , 7.13 (1H) , 

7.33 OH), 7.68 (1H) , 8.54 (1H) ppm. 



Exanple 4 




dioxahic 





fl).7,1T-dlhY 





The solution of 5 mg (10 M«oD of the compound, produced 



under 



an atno^her. of dry .r9on .t -WC with 11.3 M l of . 20% 
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solution of trifluoroacetic acid in dichloromethane and 5.6 mg of 
m-chloropcrbenzoic acid (60%) . It is stirred for 18 hours at 
-18 8 C, poured onto saturated sodium thiosulfate solution, 
extracted several times with dichloromethane, the combined 



organic extracts are washed with sodium bicarbonate solution, 
saturated sodium chloride solution and dried on magnesium 
sulfate. The residue that is obtained after filtration and 
removal of the solvent is purified by chromatography on art 
analytical thin-layer plate. As a mobile solvent and eluant, a 
mixture that consists of dichloromethane and ethanol is used. 
1.3 mg (2.5 umol, 25%) of title compound- A (or B) and 2.0 mg (3.8 
M mol, 39%) of title compound B (or A) are isolated in each case 
as a colorless oil. 

*H-NMR (CDC1,) Of A (or B); 5 - 1.01 (3H) . 1.07 (3H) , 1.23- 
2.20 (13H). 1.30 (3H), 1.46 (3H) , 2.10 (3H) , 2.26 (1H) , 2.40 
(1H), 2.58 (1H), 2.82 (1H), 2.97 (1H) , 3.63 (2H) , 4.39 (1H) , 5.22 
(1H), 5.47 (1H), 6.61 (1H) , 7.15 (1H) , 7.28 (1H) , 7.69 (1H) , 8.55 

(1H) pom. 

. *H-NMR (CDC1.) Of B (or A) : 5 - 0.98 (3H) . 1.08 (3H) , 1.27- 
2.19 (13H), 1.32 (3H), 1.43 (3H) , 2.12 (3H) . 2.30 (1H) , 2,48 
(1H), 2.70 (1H), 2.96 (1H) , 3.15 (IB). 3.47 (1H) . 3.57 (1H) , 4.01 
(1H), 4.49 (1H), 5.50 (IB) , 6.67 (1H) , 7.12 (1H) , 7.27 (1H) , 7.66 
(1H), 8.58 (1H) ppm. 
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Example 5 

m a ™ . ? a mp . 1 1 a . i ?« . rfiin -7.11 -DJ hvdroxv-lQ- (but- Vi»n-l-vl) - 

\.f\ -mafchyl - 19 - r y-< *yl 1 ft t haay] ) - ft - * ■ 1 2 • 1 6-fcnfcranathvl -4 . rz- 
^jv,^ gy « o ri4 . i .nih«.r>tiiderHnw-5.9-<Hnnit fM itnri 

Ujg .iftg.ua -i?g-isg^-7.il-dihvdrnffir-lQ-fb^-^-fn-l°Yl>° 

n -™«fr_Hy1 UfVo^yl 1 - ft ■ a . 1 2 . lfi-f.«>tramfH-hv1 -4 . 17- 

Analogously to Example 4, 6.6 mg (13 /nnol) of the compound 
that is produced according to Example 2 is reacted, and after 
working-up and purification, 1.4 mg (2.7 /tmoi, 20%) of title 
compound A (or B) and 0.9 mg (1.7 pmol, 13%) of title compound B 
(or A) are isolated in each case as a .colorless foam. 

l H-NMR (CDC1,) Of A (or B): 6 -1.00 (3H) , 1.07 (3H) , 1.21- 
2.05 (12H), 1.30 (3H), 1.40 (3H) , 2.10 (3H) , 2.16 (1H) , 2.38 
(1H), 2.57 (1H), 2.81 (1H) 2.97 (1H) , 3.44 (1H) , 3.63 (1H) , 4.38 
(1H), 4.98 <1H), 5.02 (1H) , 5-28 (1H) , 5.45 (1H) , 5.77 (1H) , 6.62 
(1H), 7.18 (1H), 7.31 (1H), 7.71 (1H) , 8.56 (1H) ppm. 

l H-NMR (CDC1,) Of B (or A): 5 - 0.94 (3H), 1.05 (3H) , 1.18- 
2.17 (13H). 1.30 (3H), 1.38 (3H) , 2.12 (3H) , 2.48 (1H) , 2.62 
(1H), 2.95 (1H), 3.28 (1H) , 3.30 (1H) , 3.50 (1H) , 3.96 (1H) , 4.41 
(1H), 4.95 (IB). 5.00 (1H) , 5.52 (1H) , 5.25 (1H) , 6.73 (1H) , 7.18 
(1H), 7.33 (1H), 7.71 (1H) , 8.58 (1H) ppm. 
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Exanple 6 




rt 1 n 1 f >< r ye i n f ^ i - »i h»nf B ^r«nfl - 5 , Mil nnfi fa) an d 

J 7T lflB liaU2fl ■ii.^Hvrtrmnr-ID-fhnt-1-ln-l-Yll 




Analogously to Example 4. 14 mg (27 fiwol) of the compound 
that is produced according to Example 3 is reacted, and after 
working-up and purification, 7.8 mg (15 mol. 55%) of title 
compound A (or B) and 4.7 mg (9 joaol. 33%) of title compound B 
(or A) are isolated in each case as a colorless foam. 

'H-NMR (CDC1,) of A (or B): 5 - 0.93 (3H) , 1.04 <3B) . 1.23- 
2.19 (13B), 1.29 (3H). 1.42 (3H) . 2.13 (3H) , 2.28 (1H) , 2.48-2.65 
(2H>, 2.71 (1H), 2.89 (IB). 3.57 (1H) , 3.83 (1H) . 4.36 (1H) . 4.47 
(1H), 5.51 (IB), 6.63 (1H) . 7.12 (1H) . 7.28>1B>, 7.67 (IB). 8.57 

■ 

(1H) ppm. 

l H-NMR (CDC1.) Of B (or A): 5 - 0.96 (3H) . 1.10 (3H) . 1.21- 
2.18 (13H), 1.26 (3H>; 1.40 (3H) , 2.10 (3H) . 2.29 (1H) . 2.61 
<2B). 2.86 (IB), 2.99 (IB). 3.58 (IB). 3.79 (2H) . 4.37 (IB). 5.46 
(IB). 6.61 (IB). 7.12 (IB). 7.26 (IB) ,7.66 (IB) , 8.57 (IB) ppm. 



WO 00/66589 



PCT/EBOO/00657 



132 



Example 7 



pagldaOUthanyn^axa^ * Q .ll-terrrnnrthyl-?- (hi 



-•> g-^-lr.n«i 



Analogously to Example 2a, 14 mg (27 nwol) of the compound 
that is produced according to Example 3 is reacted, and after 
working-up and purification, 4.1 mg (8 /mol, 29%) of the title 
compound is isolated as a colorless foam. 

l H-NMR (CDC1,): 6 - 0.98 (3H) , 1.02 (3H) , 1.30 (3H) , 1.36- 
2.68 (16H), 1.61 (3H), 2.09 <3H) , 3.43 (1H) , 3.70. (1H) , 4.17 
(1H), 4.45 (1H), 4.34 (IB),' 5.00 (1H) , 5.09 (1H) , 5.39 (1H) , 5.72 
(1H). 6.58 (1H>, 7.12 (1H) , 7.35 (1H) , 7.67 (1H) , 8.52 (1H) ppm. 



8 




a , i *« l .7 . n *y*™w- i o - (hn fr - V im - 1 - Vl 1 - 



idyl) 



dloxmhi 





) -fl ■ fl r 3 2 ■ 1 f?-f ^»^»™»«->'Y 1 - 4 • 




Exampl 



that is produced according to Example 7 is reacted, and after 
working-up and purification, 1.7 mg (3.2 M «ol. 40%) of title 
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compound A (or B) and 0.4 mg (0.8 ,xmol. 9%) of title compound B 
(or A) are isolated in each case as a colorless foam. 

'H-NMR (CDCl.) Of A (or B)s 5 - 0.91 (3H) , 1.02 (3H) , 1.11- 

► 

2.17 (1SB), 1.28 <3H>, 1.38 (3H) , 2.11 (3H> . 2.53 (2H) . 2.87 
(1H), 2.96 (IB). 3.38 (IB). 3.78 (IB). 4.35 (IB). 4.37 (IB). 4.35 
(IB). 5.00 (IB). 5.50 (IB). 5.76 (IB). 6.64 (IB). 7.12 (IB). 7.30 
(IB). 7.67 (IB). 8.57 (IB) ppm. 

>B-NMR (CDC1.) Of B (or A): 5 - 0.92 (3B) . 1.09 (3B) , 1.18- 
2.13 (15B). 1.26 (3B), 1.38 (3B) . 2.08 (3B). 2.49-2.60 (2B) . 
2.85-2.99 (2B). 3.39 (IB). 3.72 (IB). 3.89 (IB). 4.28 (IB). 4.92- 
5.06 (2B). 5.45 (IB). 5.76 (IB). 6.60 (IB). 7.12 (IB). 7.26 (IB). 
7.68 (IB). 8.57 (IB) ppm. 



P A , oa i , 1 f=« * -4 i a-THHyrtwinr-1 fi " fl~— t 




Example 9a 

<4 S)-4-(2-Methyl-3-hydroxy-hept-6-en-2-yl)-2.2-dimethyl- 



( 



[l,3ldioxane 

to.logou.ly to B»«*l. 1.. *■* 9 »0 — " ot ««-«-«- 

■.thyl-l-oxo-prop-a-yD-S.^^y 1 -' 1 ' 3 ^ 01 '"*' *** 
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produced analogously to the process described in DE 197 51 200.3, 
is reacted with but-3-en-l-yl>-magnesium bromide, and after 
working-up and purification, 3.84 g (15.8 mmol, 53%) of the title 
compound is isolated as a colorless oil. 

Example 9b 

(4S) -4- (2-Methyl-3-oxo-hept-6-en-2-yl) -2, 2 -dimethyl- [l,3]dioxane 

Analogously to Example lb, 3.84 g (15.8 mmol) of the 
coitpound that is produced according to Example 9a is reacted, and 

* 

after working-up and purification, 3.0 g (12.5 mmol, 79%) of the 
title compound is isolated as a colorless oil. 

■ 

X H-NMR (CDC1,): 5 - 1.07 (3H) . 1.14 (3H) . 1.33 (4H) , 1.41 
(3H>, 1.62 (1H), 2.29 (2H) , 2.60 (2H) , 3.86 (1H) , 3.97 (1H) , 4.05 
(1H), 4.96 (1H), 5.02 (1H) , 5.81 (1H) ppm. 

Example 9c 

(4S <4R, 5S, 6S, 10E/Z, 13S, 14E) ) -4- (13- [ [Dimethyl (1,1- 
di methyl ethyl) silyl] oxy] - 5 -hydroxy- 2 , 6 , 1 0 , l4-tetramethyl-3-oxo- 
15- (2-methylthiazol-4-yl) -4- (prop-2-en-l-yl) -pentadec-2-yl) -2,2- 
dimethyl- [1, 3) dioxane (A) and (4S(4S,SR,6S,10B/Z,13S,14B) ) -4- (13- 
[ (dimethyl (1, 1- dimethyl ethyl) silyl] oxy] -5-hydroxy-2 , 6, 10, 14- 
tetramethyl-3-oxo-15- (2-methylthiasol-4-yl) -4- (prop-2-en-l-yl) - 

pentadec-2-yl) -2, 2 -dimethyl- [1,3] dioxane (B) 
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I 

Analogously to Example 1c, 2.07 g (8.61 tnmol) of the 

« 

confound, produced according to Example 9b, with 2.01 g (4.61 
tnmol) of (2S, 6E/Z,9S,10E) -2,6, 10-trimethyl- 9- [dimethyl (1, 1- 
dime thy 1 ethyl) eilylloxy] -1-oxo-ll- (2 -methyl thiazol-4-yl) -undeca- 

S , ic-dicne that was produced analogously to the proceee that is 

♦ 

described in DE 197 51 200.3 is reacted, and after working-up and 
purification, in addition to starting material, 995 mg (1.47 
tnmol, 32%) of title compound A as well as 784 mg (1.16 mmol, 25%) 
of title compound B are isolated in each case as a colorless oil. 

■ 

1 H-NMR (CDC1,) Of A:' 5 - 0.01 (3H) , 0.07 (3H) , 0.85 (3B) , 
0.90 (9H), 0.98 (3H), 1.00-2.33 (12H) , 1.23 (3H) , 1.33 (3H) , 1.39 
(3H), 1.60+1.67 (3H), 2.00 (3H> , 2.46 (1H) , 2.72 (3H) , 2.99 (1H) , 
3.34 (1H), 3.49 (1H) , 3.87 (1H) , 3.98 (1H) , 4.09 (1H) , 4.13 (1H) , 
4.98 (1H), 5.03 (1H), 5. 13. (IB), 5.71 (1H) , 6. 44. (IB), 6.93 (1H) 

X B-NMR (CDC1,) of B: 5 - 0.00 (3H) , 0.03 (3H) , 0.88 (9H) , 
0.94 (3H), 1.03-1.72 (7H), 1.08 (3H) , 1.17 (3H) . 1.31 (3H) , 1.39 
(3H), 1.60+1.68 (3H), 1.89-2.08 (2H) , 1.99 (3H) . 2.17-2.51 (4H) , 
2.71 (3H), 2.74+2.87 (IB)-. 3.31 (1H) , 3.57 (1H) . 3.84 (IB) , 3.95 
(IB), 4.03-4.17 (2B), 4.98 (IB), 5.03 (IB), 5.13 (IB), 5.73 (IB) , 
6.64 (IB), 6.92 (IB) ppm. 
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Example 9d 

(3S, 6R, 7S, 8S, 12E/Z, 15S, 16E) -15- [ [Dimethyl (1. 1- 
dime thyl e thy 1 ) s i lyl ] oxy] - 1 , 3 , 7 - tr ihydroxy- 4 , 4 , 8 , 12 , 16 - 
pentamethyl-17- (2-methylthia8ol-4-yl) -6- (prop-2-en-l-yl) - 
heptadeca-12 , 16-dien-S-one 

Analogously to Example Ik, 1.33 g (1.97 mmol) o£ compound A 
that is produced according to Example 9c is reacted, and after 
working-up and purification, 1.02 g (1.60 mmol, 81%) of the title 
compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - 0.01 (3H) , 0.07 (3H) , 0.89 (12H) , 1.00- 

> 

2.38 (12H), 1.40+1.07 (3H) , 1.23+1.25 (3H) , 1.60+1.68 (3H) , 
1.97+1.99 (3H), 2.52 (1H) , 2.67-2.89 (1H) , 2.73+2.77 (3H) , 3.01 
(1H), 3.33 (1H), 3.40-3.53 (1H) , 3.74-3.93 (3H) . 4.03-4.19 (2H) , 
S.00 (1H), 5.06 (1H), 5.10+5.20 (1H) , 5.71 (1H) , 6.42 (1H) , 6.93 
(1H) ppm. 



Example 9e 

(3S,6R,7S,8S,12B/2.15S,16E) -1,3.7, 15-Tetrakis-l [dimethyl (1,1- 

dimethylethyl) silyl] oxy (4 , 4 , 8 , 12 , 16 -pentamethyl-17- (2 - 
ra ethylthia2ol-4-yl)-6-(prop-2-en-l-yl)-heptadeca-12,16-dien-5-one 

Analogously to Example 11, 1.02 g (1.60 mmol) of the 
compound that is produced according to Example 9d is reacted, and 
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after working-up and purification. 1.46 g (1.49 mmol. 93%) of the 
title compound is isolated as a colorless oil. 

l H-NMR <CDCl,)« 5 - 0.00-0.11 (24H) . 0.83-0.98 (39H) . 1.01- 
1.62 (IB). L07 (3H), 1.20 (3H) . 1.59*1.67 <3H) . 1.97 (1H) . 2.00 
(3H>. 2.19-2.34 (3H) , 2,48 (II). 2.72 (3H) , 3.13 (1H) , 3.57 (IK), 
3.67 (1H). 3.78 (1H. 3.87 (ID. 4.09 (IE). 4.93 (1H) . 4.99 (IB). 
5.15 (1H). 5.77 (1H), 6.64 (1H) , 6.91 (1H) ppm. 



Example 9f 

(3S. 6R. 7S. 8S.12B/Z, 158. 16E) -l-Hydroxy-3. 7, is-trie- 1 tditnethyl (1.1- 
dimethyl.thyl) silyl) oxy) -4 . 4 . 8 , 12 , 16-p«nt,nethyl-17- (2- 
M thylthi.»l-4-yl> -8- (prop-2-an-l-yl) -.-pt.d.c-12 . l.-di.n-5-on. 

Analogously to Bxa«*ie 1«. 1-4S 9 (1.48 of th. 

compound that i. produce* according to E»mpl« 9. 1. reacted, and 
after vorKing-up end purification, 1.19 . — 1. »*' ° f the 

title compound ie leoleted ee e colorlees oil . 

•R.M COO.I. • - 0.01-0.14 (18B). 0.82-0.27 (2.8), 1.04- 
(IB. 1.0» <2K). 1.19 (3H). 1.52.1.88 (2H) . 1.84-2.08 (2H) . 
.... (2H). 2.1.-2.38 (3H). 2.47 (1H, . 2.71 (2B> . 3.13 (1H) . 3.5. 
„„> . 3... (lit). 4.40 <1H>. 4.1. <«> . 4.28 (18). 5.01 (IB). 5.14 
(1H). 5.77 (1H). 6.46 (1H) . 6.92 (1H) ppm. 
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Example 9g 

(3S, 6R, 7S, 8S, 12E/Z, 1SS, 16E) -3 ,7, 15-Tris- [ [dimethyl (1,1- 
dimethylethyl) silyll oxy] -4 , 4 , 8 , 12 , l6-pentamethyl-17- (2 - 
methylthiazol-4-yl) -S-oxo-6- (prop-2-en-l-yl) -heptadeca -12, 16- 

dienal 

Analogously to Example in, 1.18 g (1.37 mmol) o£ the 
compound that is produced according to Example 9 f is reacted, and 
after working-up, 1.25 g (max. 1.37 mmol) of the title compound 
is isolated as a yellow oil. which is further reacted without 
pur if ication. 



Example 9h 

(3S,6R,7S,8S,12Z,15S,16E>-3, 7, 15-Tris- [ [dimethyl (1, 1- 
dimethylethyl) silyl] oxy] -4 , 4 , 8 , 12 , l6-pentamethyl-17- (2- 

-4-yl) -5-oxo-S- (prop-2-en-l-yl)-heptadeca-12,16 




dienoic acid (A) and (3S.6R,7S,8S,12B,15S,16E) -3,7, 15-tris- 
[ [dimethyl (l, 1- dimethylethyl) silyl) oxy] -4 , 4 . 8 . 12 , 16-pentamethyl 



17 _ {2 -methylthia2ol-4-yl) -5-oxo-6- (prop-2-en-l-yl) -heptadeca- 
12, 16 -dienoic acid (B) 

■ 

Analogously to Example lo, 1.25 g (max. 1.37 mmol) of the 
compound that is produced according to Example 9g is reacted, and 
after working-up and purification, 302 mg (0.34 mmol, 25%) of 
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title compound A and 230 mg (0.26 'mmol, 19%) of title compound B 

are isolated in each case as a colorless oil . 

l H-NMR (CDC1,) of A: 8 - -0.02-0.15 (18H) , 0.82-0.97 (30H) , 

1.05-2.53 (14B). 1.12 <3H> . 1.17 (3H) . 1.70 (3H) . 1.96 (3H) , 2.71 
<3H), 3.17 <1H), 3.72 (IK) , 4.16 (IK). 4.37 (IB). 4.94 (IB). 4.99 
(IK), 5.20 (1H). S.73 (1H) . 6.66 (1H) . 6.93 (1H) ppm. 

iH-NMR (CDC1,) of B. 5 - -0.03-0.15 (18H) . 0.81-0.95 (30H) , 
1.01-2.50 (13H). 1.12 (3H). 1.18 (3K) . 1.57 (3H) . 1.95 (3H) . 2.60 
< 1H ), 2.70 (3B>, 3.22 (IB) . 3.79 (IK). 4.08 (IB). 4.32 (IB). 4.94 
(IB). 5.00 (IB). 5.11 (IB) 5.74 (IB). 6.46 (IB). 6.93 (IB) ppm. 



Example 9i 

(3S. 6R. 78. 88. 12Z. 15S. 16E) -3 . 7-Bis- [ [dimethyl (1.1- 
dimethylethyl) silyl] oxyl -15-hydroxy-4 . 4 . 8 . 12 . 16- P entamethyl-17- 
(2-methylthiazol-4-yl) -5-oxo-6- (prop-2-en-l-yl) -heptadecane- 
12,16-dienoic acid 

An.logou.ly to «. ™ «* <0- 34 ™ ol> o£ ~«* ,sund A 

th.t i. produced .ceordiog to Ex.«pl. 9h i. r..ct.d, .nd after 

„or*ing-u P . « S "3 <-*• 0.W — " o£ th « title ** 

wrt .. . p.i. r«"~ »»• <* ieh £urther reaeted wlthout 

purification. 
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Example 9j 

(4S, 7R, 8S, 9S, 13Z, 16S (S) ) -4 , 8-Bis- [ [dimethyl (1,1- 
dimethylethyl) silyl] oxyl -16- (l-methyl-2- (2-methylthiazol-4-yl) - 
ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- (prop-2-en-l-yl- 
cyclohexadec-13-ene-2 , 6-diene 

Analogously to Example lq, 296 mg (max. 0.34 mmol) of the 
compound that is produced according to Example 9i is reacted, and 
after working-up and purification, 166 mg (0.22 mmol, 65%) of the 
title compound is isolated as a colorless oil. 

• *H-NMR (CDCl,): 6 - -0.10 (3H) , 0.09 (3H) , 0.11 (3H), 0.13 
(3H), 0.86 (9H), 0.80-2.85 (13H) . 0.94 (9H) , 1.00 (3H) , 1.10 
(3H). 12.0 (3H>, 1.68 (3H) , 2.10 (3H) , 2.71 (3H) , 3.11 (1H) , 4.01 
(2H). 4.85-5.03 (3H) . 5.16 (1H) , 5.78 (IB) , 6.57 (1H) , 6.98 (1H) 
ppm. 



Example 9k 

(4S,7R,8S,9S,13Z,16S(B)) -4, 8-Dihydroxy-16- (l-methyl-2- (2- 

methylthiaxol-4-yl) ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- (prop-2 
en-l-yl) -cyclohexadec-13-ene-2,6-dione 

Analogously to Example 1, 25 mg (34 /tmol) of the compound 
that is produced according to Example 9j is reacted, and after 
working-up and purification, 10 mg (19 ,«ol. 57%) of the title 
compound is isolated as a colorless oil. 
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'H-NMR (CDC1,): 6-1.03 (3H) . 1.05 (3H) , 1.20-2.74 (14H) ,. 
1.30 <3H>, 1.69 OH), 2.07 (3H) , 2.69 (3H) , 3.33 (1H) , 3.69 (1H) , 

■ 

3.72 (1H). 4.23 (1H) , 5.02 (1H) , 5.07 (1H) , 5.12 (1H) , 5.21 <1H> , 
5.76 (1H), 6.57 (1H) , 6.96 (1H) ppm. 



Example 10 



y T ^<.»oi.4 .vl > a their 






4 -i ni^ P m^fi»TH 



-A*y>yAra: 



-ZJLsAlaDa Lai 

* 




-4-yl) 




adiaacahi 




The solution of 8.0 mg (15.5 pmol) of the compound, produced 
according to Example 9, in 1 ml of acetonitrile is mixed with 
89 M l of a 1M solution of sodium ethyl enediamine tetraacetate, 
cooled to 0-C and mixed with 148 M l of 1, 1,1-trifluoroacetone as 
well as a mixture that consists of 22 mg of oxone and 41 mg of 
sodium bicarbonate. It is allowed to react for 5 hours, poured 
onto sodium thiosulf ate solution and extracted several times with 
ethyl acetate. The combined organic extracts are washed with 
saturated sodium chloride solution, and the residue that is 
obtained after filtration and removal of the solvent is purified 
by chromatography on an analytic thin-layer plate. As a mobile 
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solvent, a mixture of n-hexane and ethyl acetate is used. 3.2 mg 
(6 /mol. 39%) of title compound A and 1.0 mg (2 Aimol, 12%) of 
title compound B are isolated in each case as a colorless oil. 

*H-NMR (CDCl,) of A: 6 - 1.00 <3H> , 1.02 <3B> , 1.21-1.82 
(7H), 1.29 (3H), 1.36 (3B) , 1.95-2. OS (2H) , 2.11 <3H) . 2.30 (1H) , 
2.40 (IB). 2.48-2.62 (2H) . 2.72 (3H> , 2.81 <2H>, 3.50 (1H) . 3.69 
<1H>, 4.27 (IB), 4.52 (1H) . 5.01 (1H) . 5.06 (1H) , 5.46 (1H) , 5.72 
<1H), 6.59 (IB), 6.99 (1H) ppm. 

l H-NMR (CDC1,) Of B: 6 - 0.96 (3B) . 1.00 (3B) . 1.20-1.91 
(8H>. 1.29 (38), 1.34 (3H) . 2.04 (1H) , 2.09 (3B) . 2.33 (IB). 
2.42-2.61 (38), 2.76 (3B) , 2.93 (IB), 2.96 (IB), 3.38 (IB). 3.68 
(IB), 3.99 (IB). 4.29 (IB). 4.98 (IB), 5.01 (IB), 5.57 (IB), 5.74 

■ 

(1H), 6.69 (IB), 7.01 (IB) ppm. 



Example 11 



(48. 7R 



•nri.ififl 1 *"- 4 - 8 - 




azoI 




r 1 , fi-riione 



Example 11a 



(3S. SR. IS. ,S. 12B, 158 , 16E) -3 . 7-Bi.- t (dimethyl (1.1- 

dim«thylethyl).llyl)«y]-«-hydrox y -4.4.e.l2.1 S -P«»t,™thyl-17 



WO 00/66589 



143 



PCT/IBOO/00657 



(2-methylthiazol-4-yl) -5-oxo-6- (prop-2-en-l-yl) -heptadeca-12,16- 
dienoic acid 

Analogously to Example le. 230 rog (0.26 mmol) of compound B 
that is produced according to Example 9h is reacted, and after 
working-up, 214 mg (max. 0.26 mmol) of the title compound is 
isolated as a pale yellow oil, which is further reacted without 
purification. 



Example lib 

(4S. 7R. 8S. 9S. 13E, 16S (E) ) -4, 8 -Bis- [ [dimethyl (1, 1-dimethylethyl) - 
silylloxy] -16- (l-methyl-2- (2-methylthiazol-4-yl)ethenyl) -1-oxa- 
5. s. 9, l3-tetramethyl-7- (prop-2-en-l-yl) -cyclohexadec-13-ene-2, 6- 

dione 

Analogously to Example lq, 214 mg (max. 0.26 mmol) of the 
compound that is produced according to Example 11a is reacted, 
and after working-up and purification, 114 mg (0.15 mmol, 59%) of 
the title compound is isolated as a colorless oil. 

'H-NMR (CDC1,): 5 - 0.05 (3H) . 0.08 (3H) , 0.10 (3H) , 0.13 
(3H), 0.82-0.94 (21H). 1.12 (3H) , 1.15-2.62 (13H) , 1.21 (3H) , 
1.59 (3H), 2.11 (3H), 2.71 (3H) , 3.03 (IB) , 3.87 (1H) , 4.30 (1H) , 
4.99 (1H), 5.03 (1H), 5.21 (IB). 5.28 (IB) , 5.79 (1H) , 6.51 (IB) , 
6.91 (1H) ppm. 
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Example 11c 

(4S, 7R, 8S. 9S, 13B, 16S (E) ) -4 , 8-Dihydroxy-16- (l-methyl-2- (2- 

„*thylthiazol-4-yl)ethenyl) -i-oxa-5.S.9,13-tetramethyi-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

Analogously to Example 1, 15 mg (20 o£ the compound 

that is produced according to Example lib is reacted, and after 
working-up and purification, 7.3 mg (14 m-o1. 71%) of the title 
compound is isolated as a colorless oil. 

-H-NMR (CDC1,): 5 - 0.80-2.62 (13H) . 0.99 (3H) , 1,01 (IB). 
1.26 (11). 1.60 <3H). 2.04 (MO. 2.69 (3H) . 3.49 (1H) . 3.73 (IB). 
4.01 (IB). 4.12 (IB) . 4.42 (IB). 4.95-5.10 (3H) . 5.37 (1H) . 5.71 
(1H). 6.56 (IB), 6.99 (IB) ppm. 



Example 12 





_ 7| fl-H^Hv 





^.lo^ly to Exee*. 10. 7.3 (14 ,~D of the c«,*ou»d 
that i. produced eeeording to Example 11 1. reeeted. eod efter 
.orKino-up end purification. 2.3 m (4.3 31%. of title 
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compound A (or B) and 2.0 mg (3.7 m**!. 27%) of title compound B 
(or A) are isolated in each case as a colorless oil. 

l B-NMR (CDCl,) of A (or B) : 5 - 0.90-2.34 (10H) , 0.95 (3H) , 
1.01 (3H>, 1.29 OR). 1-38 <3H) . 2.10 (3H) . 2.47-2.62 (3H) . 2.72 
(3H). 2.88 <2H). 3.48 (IB). 3.80 (1H) . 4.13 (IB) . 4.32 (IB), 5.02 
(lH)f 5.07 (IB). 5.48 (IB). 5.77 (IB). 6.63 (IB). 7.00 (IB) ppm. 

X H-NMR (CDCl,) of B (or A) : 6 - 0.97 .(3D. l.Of (3B). 1.20- 
2.12 (9B). 1.25 (3B). 1.34 (3B) . 2.08 (3B) . 2.28 (IB). 2.46-2.62 
(3B). 2.72 (3B). 2,92 <2H> . 3.40 (IB). 3.68 (IB). 3.75 (IB). 4.28 
(IB). 5.01 (IB) « 5.06 (IB). 5.44 (IB) , 5.72 (IB). 6.62 (IB) 
(IB) ppm- 



• 

Example 13 







Example 13a 



(3RS.4S) -4- «-M.thyl-3-hydro*y-.- (trin-thyl.ilyl) -h«.t- S -i»-2- 

y l) -2 , 2-dimBthyl- U. 3)dloxane 

to.logou.ly to Ex.^1. 1.. 7.0 g (37 «~D ot (4S)-4-«- 

«thyl-l-o.co-prop-3-yl>-i.2-<'i»«^-' 1 ' S ' diOJWne ' *** ~ 

product .n.logou.ly to th. proe... d..orib.d in DB 197 si 3.0.3. 
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is reacted with 4-trimethylsilyl-but-3-in-l-yl-magnesium bromide, 
and after working-up and purification, 4.9 g (15.7 mmol, 42%) of 
the title coin>ound is isolated as a colorless oil. 



» 



Example I3b 

(4S) -4- (2-Methyl-3-oxo-8- (trimethylsilyl) -hept-6-in-2-yl) -2,2- 

dimethyl - tl , 3 ] dioxane 

Analogously to Example lb, 4.87 g (15.6 mmol) of the 
compound that is produced according to Example 13a is reacted, 
and after working-up and purification, 4.10 g (13.2 mmol, 85%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - 0.13 <9H) , 1.08 (3H) , 1.13 (3H) , 1.32 
(1H), 1.34 (3H), 1.41 (3H), 1.61 (1H) , 2.45 (2H) , 2.73 (2H) , 3.84 
(1H), 3.96 (1H), 4.02 (1H) ppm. 



Example 13c 

(4S (4R, 58, 6S, iOB/Z, 138, 14B) ) -4- (13- [ {Dimethyl (i, 1- 
dimethylethyl) silyl] oxy] -5-hydroxy-2, 6. 10, i4-tetramethyl-3-oxo- 
15- (2-pyridyl) -4- (4- (trimethylsilyl) -prop-2-in-l-yl) -pentadec-2- 
yl)- 2, 2 -dimethyl -[1,31 dioxane (A) and 

t 

(4S (4S, 5R, 6S, 10B/Z, 13S, 14B) ) -4- (13- I (dimethyl (1,1- 
dimethylethyl)silylJoxy)-5-hydroxy-2,6,10,14-tetramethyl-3-oxo- 
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15- (2-pyridyl) -4- (4- (trimethylsilyl) -prop-2-in-l-yl) -pentadec-2- 

* 

yl) -2, 2 -dimethyl- [1,3] dioxane (B) 

Analogously. to Example lc, 2.74 g (8.82 mmol) of the 
compound that is produced according to Example 13b is reacted 
with 3.02 g (7.27 mmol) of (2S,6E/Z, 38,102) -2,6,10-trimsthyl-9- 
[ (dimethyl (1,1-dimethylethyl) eilyll oxy] -1-oxo-ll- (2-pyridyl) - 
undeca-6,10-diene, which was produced analogously to the process 
that is described in DB 197 51 200.3, and after wor)cing-up and 
purification, in addition to 50% starting material, 1.63 g (2.2 
mmol, 31%) of title compound A and 0.50 g (0.69 mmol, 9%) of 
title compound B are isolated in each case as a colorless oil. 

l H-NMR (CDC1,) Of A: 6 - 0.00-0.20 (15H) , 0.83-0.95 (12H) , 

- » 

1.00-1.80 (20H), 1.60*1.68 (3H) , 1.90-2.10 (1H) , 2.05 (3H) , 2.28 
(2H), 2.41 (1H), 2.55 (1H) , 3.03 + 3.09 (1H) , 3.46 (1H) , 3.52 (1H) , 
3.78-4.20 (4H), 5.18 (1H) , 6.49 (1H) , 7.09 (1H), 7.23 (1H) , 7.63 

(1H), 8.60 (1H) ppm. 

X H-NMR (CDC1,) Of B: 5 - 0.00-0.20 (15H) , 0.86-1.00 (12H) , 
L00-1.76 (19H), 1.61*1.70 (3H) , 1.90-2,10 (2H) , 2.06 (3H) , 2.29 
(2H), 2.53 (2H), 3.04 (1H) , 3.43 (1H) , 3.61 (1H) , 3.80-4.18 (4«) , 
5.18 (1H), 6.48 (1H), 7.09 (1H) , 7.23 (1H) , 7.62 (1H) , 8.59 (1H) 



ppm 
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Example 13d 

(3S, 6R. 7S, 8S, 12E/Z, 15S, 16E) -15- [ [Dimethyl (1.1- 

ethyl ) silyl ] oxyj -1,3, 7 - trihydrOxy-4 , 4 , 8 , 12 , 16 - 
pentamethyl-17- (2-pyridyl) -6- (3- (trimethylsilyl) -prop-2-in-l-yl) - 

hept adeca- 12,16 -dien- 5 -one 

Analogously to Example lk, 2.25 g (3.10 mmol) of the 
compound that id produced according to Example 13c is reacted, 
and after working-up and purification, in addition to starting 
material, 1.31 g (1.91 mmol, 62%) of the title compound is 
isolated as a colorless oil. 

l H-NMR (CDClj) : 5 - 0.00-0.19 (9H) , 0.85-0.98 (12H) , 1.03- 
2.43 (25H), 1.60*1.69 (3H) , 2.00+2.02 (3H) . 2.69 (1H) , 3.01+3.10 
(1H), 3.31-3.60 (3H), 3.84 (2H) , 4.02-4.26 (2H) , 5.10+5.26 (1H) , 
6.41 (1H). 7.13 (1H), 7.32 (1H) , 7.68 (1H) , 8.61 (1H) ppm. 



Example 13e 

(3S,6R,7S,8S,12B/Z.15S,16E)-l,3,7,15-Tetrakie-(tdimethyl(l,l- 

dimethylethyl) silyl] oxy] -4 , 4 , 8 , 12 , 16 -pentamethyl-17- (2-pyridyl) - 
6- (3- (trimethylsilyl) -prop-2-in-l-yl) -hept adeca -12, 16-dien-S-one 

Analogously to Example 11, 1.49 g (2.17 mmol) of the 
compound that is produced according to Example 13d is reacted, 
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and after working-up and purification, 1.95 g (1.90 mmol, 87%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDCl,) : 6 ■ 0.00-0.18 (33B) , 0:86-0.98 (39H) , 1.01- 
1.73 (7H), 1.08 (3B), 1.26 (3H) , 1.61+1.69 (3H) , 1.90-2.09 (2H) , 
2.05 <3H), 2.29 (2H) , 2.51 (2H) , 3.29 (1H) , 3.53-3.71 (2K) , 3.7S 

(1H), 3.89 (1H), 4.11 (IB), 5.17 (-IB), 6.48 (IB) , 7.09 (IB), 7.23 

(IB), 7.61 (IB), 8.60 (IB) ppm. 

* * 



Example 13£ 

(3S, 6R, 7S, 8S, 12E/2, 15S, 16E) -l-Hydroxy-3 ,7, 15-tris- t [dimethyl (1 , 1- 
dimethylethyl) silyll oxy) -4,4,8, 12, 16-pentamethyl-17- (2-pyridyl) - 
6- (3- (trimethylsilyl) -prop-2-in-l-yl) -heptadeca-12,16-dien-S-one 

Analogously to Example lm, 1.95 g (1.89 mrool) of the 
compound that is produced according to Example 13e is reacted, 
and after working-up and* purification, 1.56 g (1.71 mrool, 90%) of 
the title compound is isolated as a colorless oil. 

l B-NMR (CDC1 } ) : 6 - 0.00-0.17 (27B) , 0.86-0.99 (30B) , 1.07- 
1.78 (8B), l.H <3B), 1.26 <3B> , 1.60+1.69 (3B) , 1.90-2.09 (2B) , 
2.04 (3B), 2.29 (2B) , 2.48 (IB), 2.68 (IB), 3.27 (IB), 3.66 (2B) , 
3.80 (IB), 4.11 (2B), 5.18 (IB), 6.49 (1H) , 7.09 (IB), 7.22 (IB), 

* 

7.62 (IB), 8.60 (IB) pp 
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Example 13g 

(3S, 6R. 7S. 8S, 12B/Z, 1SS, 16B) -3, 7 , 15-Tris- t [dimethyl (1 . 1- 
dimethylethyl) silyl] oxy] -4 . 4 ,. 8 . 12 , 16-pentamethyl- S-oxo-17- (2- 
pyridyl) -6- (3- (trimethylsilyl) -prop-2-in-l-yl) -heptadeca-12, 16- 
dienal 

» 

Analogously to Example in, 1.56 g (1.71 mmol) of the 
compound that is produced according to Example 13f is reacted, 
and after working -up, 1.61 g (max. 1.71 mmol) of the title 
compound is isolated as a yellow oil, which is further reacted 
without purification. 



» 

Example 13h 

(3S, 6R, 7S, 88,122, 158, 16E) -3 , 7, 15-Tris- I tdimethyl (1,1- 
dimethylethyl) silyl] oxy] -4 , 4 , 8 , 12 , i6-pentamethyl-5-oxo-l7- (2- 

-6- (3- (trimethylsilyl) -prop-2-in-l-yl) -heptadeca-12, 16- 




dienoic acid (A) and (3S,6R,7S,8S,12B,lSS,16B)-3.7,15-tris- 
[ (dimethyl (1, 1-dimethylethyl) silyl] oxy] -4 , 4 , 8 , 12 , 16-pentamethyl- 
S-oxo-17- (2-pyridyl) -6- (3- (trimethylsilyl) -prop-2-in-l-yl) - 
heptadeca-12, 16-dienoic acid (B) 

The solution of 1.51 g (max. 1.60 mmol) of the compound, 
produced according to Example 13g, in 57 ml of tert-butanol is 
ndxed with 47 ml of 2-methyl-2-butene, cooled to 2-C, mixed with 
12.9 ml of water, 685 mg of sodium dihydrogen phosphate, 1.16 g 
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of sodium chlorite, allowed to heat to 23*C and stirred for 3 
hours. It is poured into saturated sodium thiosulfate solution, • 
diluted with water and extracted several times with ethyl 
acetate. The combined organic extracts are dried on sodium 
sulfate, and the residue that is obtained after filtration and 
removal of the solvent is purified by chromatography on fine 
silica gel with a gradient system that consists of n-hexane and 
ethyl acetate. 749 mg (807 M mol. 50%) of title compound A and 
579 mg (623 fiwol, 39%) of title compound B are isolated in each 

case as a colorless oil. 

'H-NMR (CDC1.) of A, 5 - -0.02-0.17 (27H) . 0.76-1.72 (SB), 
0.08 (27H). 0.94 OH) « 1.10 OH) . 1.29 (3H>. 1.68 OH) . 1.91-2.60 
OH). 2.02 OK). 2.91 UK). 3.29 OH). 9.01 (IK) . 4.11 (1H) . 4.21 
(!„>. 5.18 (1H). 6.81 OH). 7.09 OH). 7.29 OH). 7.62 (IK). 8.60 
(1H) ppm. 

•H-HMR (CDC1.) of Bt 6 - 0.00-0.17 (27H. . 0.60-0.98 O0K) . 
0.9.-1.68 (6H>. 1.08 OH). 1.90 OH). 1.60 OH). 1.83-2.8S (OH). 
2.05 OH). 3.39 (1H). 3.79 (1H) , 4.11 OH). 4.30 OH). 5.18 OH). 
6.48 OH). 7.06 OH). 8.22 OH). 7.62 OH). 8.60 OH) pp.. 
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Example 13i 

(3S, 6R, 7S, 8S, 122, 15S, 16E) -15-Hydroxy-3 , 7-bis- [ [dimethyl (1.1- 

■ 

dimethylethyl) silyll oxy] -4 , 4 , 8 , 12. l6-pentamethyl-S-oxo-17- (2- 

-6- (prop-2-in-l-yl) -heptadeca-12 , 16-dienoic acid 




Analogously to Example le, 726 mg (782 ttwol) of compound A 

i 

that is produced according to Example 13h is reacted, and after 
working-up, 657 mg (max. 782 M«"ol) of the title compound is 
isolated, which is further reacted without purification. 



Example 13j 

<4S, 7R, 8S, 9S, 13Z. 168 (E) ) -4 , 8-Bis- t [dimethyl (1, 1 -dimethylethyl) - 
silyll oxy] -16- (l-methyl-2- (2-pyridyl) ethenyl) -l-oxa-5, 5. 9, 13- • 
tetramethyl-7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2. 6-dione 

Analogously to Example lq. 657 mg (max. 782 fiwol) of the 
compound that is produced according to Example 13i is reacted, 
and after working-up and purification, 300 mg (414 M n»l, 53%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDC1,) : 5 - -0.08 (3H) , 0.10 (3H) . 0.15 (3H) , 0.19 
(3H ), 0.81-2.20 (8H). 0.86 (9H) , 0.95 (9H), 1.02 (3H) , 1.14 (3H) , 
1.23 <3H), 1.68 (3H). 2.14 (3H) . 2.33-2.82 (6H) , 3.12 (1H) , 4.06 
(1H). 4.11 (1H), 5.02 UH). 5.19 (1H) , 6.58 (1H) , 7.11 (1H) , 7.26 
(1H), 7.63 (1H), 8.59 (1H) 



■ 
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Example 131c 

<4S. 7R. 8S, 9S, 13Z. 168 (E) ) -4 , B-Dihydroxy-16- (l-methyl-2- (2- 
pyridyDethenyl) -l-oxa-5, 5, 9, lS-tetramethyl-7- ( P rop-2-in-l-yl> - 
cyclohexadec-13 -ene-2 , 6-dione 

Analogously to Example 1. 140 mg - (193 jtzaal) of the compound 
that is produced according to Exa«nple 13 j ia reacted, and after 
working-up and purification, 52 mg (105 M«ol, 54%) of the title 

* 

compound i« i.ol»t.d M » colorl... oil. 

'H-NMR (CDC1,) = 6 - 1.08 (3H>. 1.10 (3H) . 1.20-1.91 (SB). 
2.42 OH). X.M OH). 2.01 (1H). .2.08 (IB). 2.22-2.72 (7H>. 2.86 
UH). 2.42 (1H). 3.78 (1H) . 4.37 (IB), 4.54 (IB). 5.12 (1H) . S.20 

(IB. «.«1 <»). (1H »' 7 -" <la, ' 7 - SS (U0 ' 6-55 ' Ul ,t *' 



Exampla 14 




r yr1 fly 1 ) rthrnY 1 * 



r?-lTT-' l -y 1 *- 




Example 14 a 



(3S. 6*. 7S , 8S . 12B. 1SS. 16E) -lS-HydrOxy-3 . 7-bi- [ tdil-thyl (1.1- 

di~tl.yK.thyl) -ilyll oxyl -4 . 4 . 8 . 12 . 16-p.ntam.thyl-S-oxp.17- (2 
pyridyl) -6- (prop-l-in-l-yl) -h.pt.d«.-12. 16-di.noie .eid 
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Analogously to Example le, 534. mg (57S fixool) of compound B 
that is produced according to Example 13h is reacted, and after 
working-up, 434 mg (max. 585 MmoD of the title compound is 
isolated, which is further reacted without purification. 



Example 14b 

(4S, 7R, BS, 9S, 13B, 168 (B) ) -4 , 8-Bis- I [dimethyl U, 1-dimethylethyl) - 
silyll oxy] -16- (l-methyl-2- (2-pyridyl) ethenyl) -1-oxa-S, 5, 9, 13- 
tetramethyl-7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

Analogously to Example lq, 434 mg (max. 585 nwol) of the 
compound that is produced according to Example 14a is reacted, 
and after working-up and purification, 382 mg (527 M mol, 90%) of 
the title compound is isolated as a colorless oil. 

■ 

*H-NMR (CDC1,): 6-0.04 (3H) . 0.07-0.12 <9B) , 0.85 (9B) , 
0.88 (9H), 0.93 (3H) , 1.00-2.20 (IB) , 1.14 (3H) , 1.22 (3H) , 1.58 
(3H), 2.00 (1H), 2.12 (3B) , 2.44-2.62 (SB) , 3.19 (1H) , 3.91 (IB) , 
4.41 (IB) , 5.19 (IB) , 5.29 (IB), 6.53 (IB), 7.09 (IB), 7.18 (IB), 
7.62 (IB), 8.59 (IB) ppm. 



Example 14c 

(48 , 7R, 8S , 98. 13Z, 168 (I) ) -4 , 8-Dihydroxy-16- (l-methyl-2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5 , 9, 13-tetramethyl-7- (prop-2-in-l-yl) 
cyclohexadec-13-ene-2 , 6-dione 
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Analogously to Example 1, 110 mg (152 /imol) of the compound 
that is produced according to Example 14b is reacted, and after 
worlcing-up and purification, 48 mg (97 jn»l. 64%) of the title 
compound is isolated as a colorless oil. 

*-NMR (CDC1,): 5 - 0.89-1.80 (SH) . 1.01 OH), 1.06 (3H) , 
1.35 (3H), 1.61 (3H), 1.93 (1H) , 2.00 (1H) , 2.10 (3H) . 2.17 (1H) , 
2.38-2.66 <6R), 3.58 (1H) . 3.79 (2H) . 3.88 (1H), 4.44 (IB). 5.10 
(1H> , 5.40 (1H), 6.59 (1H) , 7.13 (IB)-. 7.33 (1H) , 7-68 (1H) , 8.56 
(1H) ppm. 



E x a m ple 15 



L4S.7R. 





Example 15a 

(48, 7R, 8S. 98. 132, 16S (E) ) -4 , 8-Bis- [ (dimethyl (1.1- 
dimethylethyl) silyl] oxy] -16- (l-methyl-2- (2-pyridyl) ethenyl) - 1- 
oxa-5,5,9,13-tetramethyl-7- (prop-2-en-l-yl) -cyclohexadec-13-ene 

2.6-dione (A) and (4S.7R.8S. 93, 13Z, 168 (RS) ) -4,8-bis- 

[ (dimethyl (1, 1- dimethyl ethyl) silyl) oxy] -16- (l-methyl-2- (2- 
pyridyl)ethyl)-l-<^-5,5.9,13-tetran*thyl-7-(prop-2-en^ 

* 

cyclohexadec-13-ene-2.6-dione (B) 
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The solution of 150 mg (207 final) of the compound, produced 
according to Example 13j, in 16 ml of ethyl acetate ie mixed with 
a catalytic amount of palladium on barium sulfate, 153 (il of 
pyridine, and it is hydrogenated at 23*C under an atmosphere of 
hydrogen. After filtration and removal of the solvent, the 
residue is purified by chromatography on fine silica gel with a 
gradient system that consists of n-hexane and ethyl acetate. In 
addition to starting material. 66 mg (91 fimol, 44%) of title 
compound A and 64 mg (88 M mol, 42%) of title compound B are 
isolated in each case as an isolated oil. 

»H-NMR (CDC1,) Of A, 5 - -0.09 (3H) . 0.07 (3H) , 0.11 (6H) , 
0.78-1.82 (7H). 0.84 (9H) , 0.92 <9H) , 0.98 (3H) , 1.09 (3H) , 1.18 
(3H), 1.67 (3H), 2.06-2.82 (7H) , 2.13 (3H) , 3.11 (1H) , 4.02 (1H) , 
4.85-5.03 (3H), 5.18 (1H) , 5.78 (1H) , 6.57 (1H) , 7.09 (1H) , 7.25 
(1H), 7.62 (1H), 8.59 (1H)« ppm. 



Example 15b 

(4S,7R.8S.9S,13Z,16S(B))-4,8-Dihydroxy-16-(l-methyl-2-(2- 
pyridyDethenyl) -l-oxa-5,S,9,13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec- 13 -ene- 2 , 6 -dione 

Analogously to Example 1, 65.6 mg (90 mmol) of compound A 
that is produced according to Example 15a is reacted, and after 
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working-up and purification, 24.6 mg (49 v**>l. 55%) of the title 

compound is isolated as a colorless oil. 

>H-NMR (CDC1,): 5 - 1.05 (6H) . 1.19-1.89 (5H) , 1.32 <3H> , " 

1.69 OH). 2.05 (3H). 2.13-2.57 (6H) , 2.64 (IB). 2.82 (1H) , 3.33 
(IB). 3.71 (2B), 4.34 (1H) . 4.62 (IB) . 5.01 (IB). 5.05 (IB). 5.12 
(IB). 5.19 (IB), 5.75 (IB), 6.60 (IB), 7.12 (IB). 7.29 (IB). 7.68 
(IB), 8.52 (IB) pom. 



Example 16 





-? i-ylS~ 




Example 16a 

(4S, 7R, 8S , 9S, 13B, 16S (E) ) -4 , 8-BiS- ( (dimethyl (1 , 1- 

dimethylethyDsilylloxy) -16- (l-methyl-2- (2- P yridyl)ethenyl) -1- 
oxa-5,5,9,l3-tetramethyl-7-(prop-2.en-l-yl)-cyclohexadec-13-ene- 

2,6-dione 

Analogously to Example 15a, 114 g (157 „mol) of the compound 
that is produced according to Example 14b is reacted, and after 
worxing-up and purification, 68 mg (94 ,mol, 60%) of the title 
compound is isolated as a colorless oil. 
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*H-NMR (CDClj) : 5 - 0.04 (3H) , 0.08 (3H) . 0.10 (3H) , 0.13 
(3H), 0.83-0.98 (24H) , 1.11 (3H) . 1.15-1.96 (6H) , 1.20 (3H) , 
2.08-2.65 (7H), 2.14 (3H) , 3.03 (1H) , 3.88 (1H) , 4.31 (1H) , 4.98 
(1H>, 5.02 (1H>, 5.22 <1H>, 5.29 (1H) , 5.79 (1H) . 6.54 (1H) , 7.09 
(1H), 7.20 (1H), 7.62 (1H) , 8.60 <1H) ppm. 



Example 16b 

(4S , 7R, 8S , 9S , 13E. 16S (B) ) -4 , 8 -Dihydroxy-16 - ( 1 -methyl -2 - (2 - 
pyridyDethenyl) -1-oxa-S, 5, 9. 13-tetramethyl-7- (prop-2-en-l-yl) - 

cyclohexadec-13 -ene-2 , 6-dione 

Analogously to Example 1, 67.7 mg (93 iiwol) of the compound 
that is produced according to Example 16a is reacted, and after 
working-up and purification, 36.8 mg (74 /nnol, 80%) of the title 
compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - 0.96-2.66 (13H) , 0.99 (6H) . 1.28 (3H) , 
1.62 (3H), 2.10 (3H). 3.49 (1H) , 3.72 (1H) , 4.01 (2H) , 4.43.(1H). 
4.91-5.13 (3H), 5.39 (1H) , 5.71 (1H) . 6.58 (1H) , 7.12 (1H) , 7.34 
(1H), 7.66 (1H>, 8.53 (1H) ppm. 



Example 17 
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- 

Analogously to Example 10, 36 mg (74 fiwol) of the compound 
that is produced according to Example 16 is reacted, and after 
working- up and purification, 12 mg (22 iiwol, 30%) of a mixture of 
two diastereomers A and B and 20 mg (37 jzmol, 50%) of a mixture 
diastereomers C and D of the title compounds are isolated 



of two 



in 



each case as a colorless oil. 
MS (FAB) : m/e - 546 (M*+l) 



Example 18 

-T-yti-Wi-m 




1 1 .n-tViyriT-O' 




hflnyl ) - 



a ft is. ^ fr W 1 - 4 -i7.^nxaMcirp1nn4 . 1 . 011n>Ptn<1fflnTi«"5 . 9- 






ftfhy1^4.17- 



The solution of 20 mg (37 ,imol> of a mixture of compounds C 
and D, produced according to Example 17, in 3.1 ml of anhydrous 
trichloromethane is mixed with a molecular sieve (4A) , 789 ml of 
isopropanol, 14.2 mg of tetrapropylammonium perruthenate , and it 
is stirred for S hours at 55«C under. an atmosphere of dry argon.' 
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It is concentrated by evaporation, and the crude product that is 
obtained is purified by chromatography on analytical thin-layer 



plates. As a 



solvent, a mixture of ethanol and ethyl 



acetate is used; as an eluant, a mixture of dichloromethane and 
ethanol is used. 4.6 mg (8.7 M n»l, 23%) of title compound A or B 
and 3.3 mg (6.2 nmol. 17%) of title compound B or A are isolated 
in each case as a colorless oil. 

■ 

l H-NMR (CDC1,) of A or B: 5 - 0.96 (3H) , 1.06 (3H) , 1.12- 
2.03 (11H), 1.22 (3H), 1.30 (3H) , 2.11 (3H) , 2.22 (1H) . 2.S8 
(2H>, 2.76 (1H), 3.44 (1H), 3.52 (1H) , 3.73-3.91 (2H) . 4.08-4.21 
(2H>, 4.47 <1H), 5.S9 (1H) . 6.59 (1H) , 7.11 (IB) , 7.23 (1H) , 7.63 

(1H), 8.59 (1H) ppm. 

1 H-NMR (CDC1,) of B or A: 6 - 0.96 (3H) , 1.05 (3H) , 1.11- 
1.96 <9H), 1.23 (3H>, 1.31 (3H) . 2.12 (3H) . 2.19-2.35 (3H) , 2.50- 
2.66 (2H), 2.78 (1H), 3.50-3.69 (3H) , 3.93 (1H) , 4.16 (1H) , 4.25 

(1H), 4.41 <1H), 5.59 (1H) , 6.60 (1H) , 7.12 (1H) , 7.22 (1H) . 7.64 

(1H), 8.59 (1H) ppm. 



Example 19 




B) i V i g r^fl 1fi »/awT .n-n<hvdr( 
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Analogously to Example 18, 6.3 mg (12 ^mol) of compounds A 
and B that are produced according to Example 17 is reacted, and 
after working-up and purification, 2.4 mg (4.5 |imol, 38%) of a 
mixture of the title compounds is isolated as a colorless oil. 

^-NMR (CDC1,) : 5 - 0.95-2.22 (11H) , 1.01 (3H) , 1.10 (3H) , 
1.27 (3H), 1.31 (3H), 2.11 (3H) , 2.34 (1H) , 2.45-2.57 (2H) , 2.90 
(1H), 3.39-3.87 (4H) , 4.01-4.37 (3H) , 5.49 (1H) , 6.62 (1H) , 7.13 
(1H), 7.24 (1H), 7.66 (1H) , 8.58 (1H) ppm. 



Example 20 




- e , c , a . T*-«--«-T-,,r»»frhv1 -7- (nrnn-7-ffli-l -Vl> - 



fififS or 



?))-4.8- 





.r>_. w --t- v -n- 



Analogously to Example 1, 7.0 mg (9.6 of compounds B 

that are produced according to Example 15a is reacted, and after 
working-up and purification, 1,4 mg (2.8 M mol, 29%) of title 
compound A and 1.7 mg (3.4 M mol, 35%) of title compound B are 
isolated in each case as a colorless oil. 

l H-NMR (CDC1,) of- A: 6 - 0.88 (1H) , 0.92 (3H) , 1.04 (3H) , 
1.07 (3H), 1.18-2.57 (14H). 1.30 (3H) , 1.68 (3H) , 2.91 (1H) , 3.17 
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(1H), 3.28 (1H), 3.68 (1H) . 4.47 (1H) , 4.91-5.10 (4H) , S.70 (1H) , 
7.13-7.22 (2H), 7.68 (2H) , 8.46 <1H) ppm. 

^H-NMR (CDC1,) Of B: 5-1.00 (6H) , 1.05 (3H) , 1.10-2.59 

(15H), 1.33 (3H), 1.63 <3H> , 2.93 (1H) , 3.11 (1H) , 3.28 (1H) , 
3.63 <1H>, 4.44 (IB). 4.91-5.12 (4H) , 5.79 (1H) , 6.39 (1H) , 7.18 

(2H), 7.67 (1H), 8.46 (1H) ppm. 



Example 21, 



,fH ViyH-roxy 



Example 21a 

(2B/Z)-3-(2-Methyl-benzoxazol-S-yl)-2-propenoic acid ethyl ester 

The suspension of 58 g (346 ramol) of 5-chloro-2- 
methylbenzoxazole, 200 ml of dimethyl formamide, 57 g of sodium 
iodide and 16.2 g of nickel (II) bromide is heated for 4 hours to 
ISO'C. After cooling, it is mixed with 42 ml of acrylic acid 
ethyl ester, 53 ml of triethylamine. 998 mg of tris- 
(dibenzylidene acetone) -dipalladium (O) , 36.4 g of 
triphenylphosphine, and it is heated for three days to 150-C. 
The cooled mixture is poured into water, acidified and extracted 
several times with ethyl acetate. The combined organic extracts 
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are washed with saturated sodium chloride solution, dried on 
sodium sulfate, and the residue that is obtained after filtration 
and removal of the solvent is purified by chromatography on fine 
silica gel with a gradient system that consists of n-hexane and 



ethyl acetate. 6.4 g (28 md. B%) of the title compound is 
isolated as a crystalline solid. 

X H-NMR (CDC1,): 6 - 1.33 OH) . 2.64 OR) , 4.28 (2H) , 6.42 



<1H) 



7.47 (2H), 7.78 (1H) , 7.81 (1H) ppm. 



Example 21b 

(2-Methylbenzoxazol-5-yl) -carbaldehyde 

The solution of 9.5 g (41 mmol) of the compound, produced 
according to Example 2la, in ml of tetrahydrofuran, is mixed with 
ml of water, ml of a 2.5% solution of osmium tetroxide in tert- 
butanol. g of sodium periodate, and it is stirred for 6 hours at 
It is poured onto saturated sodium thiosulf ate solution 



and extracted several times with ethyl acetate . The combined 
organic extract, are wa«hed with saturated sodium chloride 
solution, dried on aodium sulfate, and the residue that is 
obtains after filtration and re-oval of the solvent is purified 
by chromatography on fin. silica gel with . gradient -ystem that 
consist, of n-he«n. and ethyl acetate. 4.86 g (30 — 1. 74%) of 
the title confound i. isol.tsd.a. a crystalline solid. 
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l H-NMR (CDC1,): 5 - 2.69 (3H) , 7.60 (1H) , 7.90 (1H) , 8.16 
(1H) , 10.08 (1H) ppm. 



Example 2lc 

C3RS) =3- (2-Methyl-benzexazol-5-yl> -1- t <4S, 5R) -4 -methyl -5 -phenyl - 
oxazolidin-2-on-3-yl] - 3 -hydroxypropyl - 1 - one 

50 ml of a 2.4 molar solution of n-butyl lithium in n-hexane 

■ 

is added in drops at -30°C under an atmosphere of dry argon to 
the solution of 14.1 ml of diisopropyl amine in 670 ml of 
anhydrous tetrahydrofuran, it is stirred for 20 minutes, cooled 
to -70«C and mixed within 4.5 hours with the solution of 19.8 g 
(4S,5R)-3-acetyl-4-methyl-5-phenyloxa2plidin-2-one in 670 ml of 

tetrahydrofuran. After l hour, the solution of 4.86 g (30.1 
mmol) of the compound, produced according to Example 21b, in 175 
ml of tetrahydrofuran is added in drops within 1.5 hours, and it 

■ 

is stirred for 1 hour at -70°C. It is poured onto a saturated 
ammonium chloride solution, extracted several times with ethyl 
acetate, the combined organic extracts are washed with saturated 
sodium chloride solution and dried on sodium sulfate. The 
residue that is obtained after filtration and removal of the 
solvent is purified by chromatography on fine silica gel with a 
gradient system that consists of n-hexane and ethyl acetate. 
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11.3 g (29.7 mmol, 98%) of the title compound is isolated as a 



colorless oil. 



Example 2 Id 

(3S>-3- <2-Methyl-benzoxazol-5-yl> -1- [<4S,5R) - 4 -methyl -5 -phenyl - 
oxazolidin-2-on-3-yll -3- [ Idimethyl (1, 1-dimethylethyl) silylloxyl - 
propyl -1 -one (A) and (3R) -3- (2-methyl-benzoxazol-S-yl) -1- 

♦ 

t (4S, 5R) - 4 -methyl - 5 -phenyl -oxazol idin- 2 -on- 3 -yl ] -3- 

[ [dimethyl (l, l-dimethylethyl) silylloxyl -propyl-l-one (B) 

The solution of 12.5 g (32.8 mmol) of the compound, produced 
according to Example 21c. in 110 ml of anhydrous dichloromethane 
is cooled under an atmosphere of dry argon. to -70«C, mixed with , 
7.8 ml of 2,6-lutidine and 13.9 ml of trifluoromethanesulfonic 
acid-frt-butyldimethylsilylester, and it is stirred for 1 hour. 
It is poured onto a saturated sodium bicarbonate solution, 
extracted several times with dichloromethane, the combined 
organic extracts are washed with saturated sodium chloride 
solution and dried on sodium sulfate. The residue that is 
obtained after filtration and removal of the solvent is separated 
by chromatography on fine silica gel with a gradient system that 

« 

consists of n-hexane. ethyl acetate and ethanol. 8.9 g (18.0 
rnnol, 55%) of title compound A is isolated as a crystalline 
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solid, and 2.9 g (5.9 tnmol. 18%) of title compound B is isolated 

as a colorless oil. 

X H-NMR (CDC1,) of A: 6 - -0.19 (3H) , 0.02 (3H) , 0.82 (9B) , 
0.88 <3H), 2.61 (3H>, 3.19 (IB), 3.51 (1H) , 4.69 (1H) , 5.36 (1H) . 
5.55 <1H), 7.21-7.44 (7B) , 7.64 (1H) ppm. 

l B-NMft (CDCl,) of B: 5 - -0.11 <3H) . 0.04 (3B) , 0.85 (9H) , 
0.88 <3H), 2:63 (3B) , 3.04 (1H) , 4.67 (1H) , 4.77 (1H) , 5.39 (1H) , 
5.63 (1H), 7.21-7.46 (7B) , 7.67 (1H) ppm. 



Example 21e 

(3S) -3- (2-Methyl-benzoxazol-5-yl) -3- t [dimethyl (1, 1- 
dimethylethyDsilylloxy] -propionic acid ethyl ester 

The solution of 13.9 g (28.2 mmol) of the compound, produced 
according to Example 21d, in 140 ml of anhydrous ethanol is mixed 
at 23«C under an atmosphere of dry argon with 7.1 ml of titanium 
tetraethylate* and it is heated for 3 hours to 85*C. It is 
concentrated by evaporation, and the residue is purified by 
chromatography on fine silica gel with a gradient system that 
•consists of n-hexane and ethyl acetate. 10.1 g (27.8 mmol, 99%) 
of the title compound is isolated as a colorless oil. 

l H-NMR (CDCl,): 6 - -0.20 (3H) , 0.02 (3H) , 0.82 (9H) . 1.26 
(3H), 2.55 (1H), 2.62 (SB) . 2.76 (11). 4.12 (2H) , 5.26 (IB) . 7.29 
(IB). 7.40 (IB), 7.62 (IB) ppm. 
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Example 21f 

(3S) -3- (2 -Methyl -benzoxazol-5-yl) -3-1 [dimethyl (1,1- 
dimethylethyl ) silyl] oxy] -propan- l-ol 

The solution of 10.1 g (27.8 mmol) of the compound, produced 
-„™44„ a to Sxamole 21e, in ml of anhydrous dichloromethane , is 



cooled under an atmosphere of dry argon to -78°C, mixed with 58 
ml of a 1.2 molar solution of diisobutylaluminum hydride in 
toluene, and it is stirred for 1 more hour. It is mixed with 16 
ml of isopropanol, 32 ml of water, allowed to heat to 23»C and 
stirred until a fine-grained precipitate has formed. After 
filtration and removal of the solvent, 7.2 g (22.4 mmol, 81%) of 
the title compound is isolated as a colorless oil . 

l H-NMR (CDC1,): 6 - -0.18 (3H) , 0.07 (3H) . 0.89 (9H) , 1.97 
(2H), 2.35 (1H), 2.66 (3H) , 3.73 (2H> , 5.06 (1H) , 7.28 (1H) , 7.42 
(1H) , 7.60 (1H) ppm. 



Example 21g 

(3S) -3- (2-Methyl-benzoxazol-5-yl) - 1 [dimethyl (1, 1- 
dimethylethyl) silyl] oxyJ -1- iodo-propane 

The solution of 2.83 g of triphenylphosphine in 40 ml of 
anhydrous dichloromethane is mixed at 23»C under an atmosphere of 
dry argon with 737 mg of imidazole, 2.71 g of iodine, and the 
solution of 2.65 g (8.2 mmol) of the compound, produced according 



. * 
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to Example 21f , in 30 ml of dichlorome thane, is added in drops 
while being cooled. It is stirred for 1 hour and purified 
directly by chromatography on fine silica gel with a gradient 
system that consists of n-hexane and ethyl acetate. 2.3 g (5.3 
1, 65%) of the title compound is isolated as a colorless oil. 
X H-NMR (CDC1,): 5 - -0.20 (3H) , 0.06 (3H) . 0.85 (9H) , 2.10 
(1H>. 2.21 (IB). 2.61 (3H). 3.11 (1H) , 3.23 (1H) , 4.82 (1H) . 7.22 
(1H). 7.39 '(IB). 7.59 (1H) ppm. 



Example 21h 

(3S) -3- <2-Methyl-benzoxazol-5-yl) -3- I [dimethyl (1.1- 
dimethylethyl) eilyll oxy) -propane-1- triphenylphosphonium iodide 

2.3 g (5.3 mmol) of the compound that is produced according 
to Example 21g is mixed with 2.9 ml of ethyldiisopropylamine. 
17.5 g of triphenylphosphine, and it is heated for 4 hours to 
85'C. The oily residue is purified by chromatography on fine 
silica gel with a gradient system that consists of n-hexane and 
ethyl acetate. 3.3 g (4.8 md. 89%) of the title compound is 
isolated as a crystalline solid. 

X H-NMR (CDC1,): 5 - -0.19 (3B) . 0.12 (3B) . 0.84 (9B) . 1.89 

(1H>! 2.09 (IB). 2.60 (3B) , 3.41 (IB). 4.06 (IB). 5.37 (IB). 7.38 

( 1H ). 7.49 (IB). 7.59 (IB). 7.62-7.84 (15B) ppm. 
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Example 21i 

(2S, 6B/Z, 9S) -9- t [Dimethyl (1, 1-diroethylethyl) silyUoxy] -9- (2- 
methyl-benzoxazol-5-yl) -1- (tetrahydropyran-2-yloxy) -2, 6 -dimethyl- 

non-6-ene 

The solution Of 2.3 g (3.3 mmol) of the compound, produced 
according to Example 21h, in 15 ml of anhydrous tetrahydrofuran 
is mixed under an atmosphere of dry argon at 0-C with 5 ml of a 
1.0 molar solution of sodium hexamethyldisilazane in 
tetrrtydrofur.il. the .olution of 513 m (2-2* ° £ (2S, - J - 

rcethyl-6-oxo-h.pt.ne-l- (tetr.hydropyr.n-2-yloxy) . which we. 
produced en.109ou.ly to the proc... de.erib.d in DB 197 51 200.3. 
is edded in drop, in IS »1 of t.trrtydrof uren. allows to heat to 
23-C and r..ct.d for 3 -ore hour. . It i. pour.d onto . ..tur.ted 
a^nium chloride .olution. extracted e.v.r.1 ti«. with ethyl 
acetete. the coined organic extract, ere w..)»d with ..tur.ted 
.odiun chloride .olution »d dri«i on .odium .ulf.te. The 
re.idue that i. obt.ined aftar filtration and r«»v.l of th. 
.olvent i. .ep«r.ted by chromatography on fin. .ilic 9.1 with . 
gradient .y.t«. that con.i.t. of n-h«.n. «d ethyl .ctete. 50* 
„, (1.0 nol. 44%) of th. title compound i. i.ol.t.d .. . 
colorless oil. 

•H-NHR (CDCl,): • - -0." <*» . 0.01 (W . O.SO-0.92 (12B) . 
1.02 (18). 1.15-1-" <««< (3B) ' J "- 2 - 48 <2H> ' 2 '" 
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(3H), 3.10+3.19 (1H), 3.40-3.61 <2H). 3.82 (1H) . 4.53 (1H) , 4.69 
(1H), 5.11 (1H), 7.22 (1H), 7.37 (1H) , 7.57 (1H) ppm. 



Example 21j 

(2S, 6E/Z. 5S) -9- t [Dimethyl (1. 1-dimethylethyl) silyl] oxy] -9- (2- 
methyl -benzoxazol - 5 -yl ) - 1 -hydroxy- 2 , 6 -dimethyl -non- 6 -ene 

Analogously to Example lk, 447 mg (0.87 mmol) of the 
compound that ie produced according to Example 21i is reacted, 
and after working-up and purification, 298 mg (0.69 mmol, 79%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDC1 S ): 5 - -0.12 (3H) , 0.01 (3H) , 0.82-0.92 (12H) , 
1.01 (1H), 1.16-1.67 (4H>, 1.44*1.63 (3H) , 1.83-1.98 (2H) , 2.18 
(1H). 2.33 (IB). 2.44 (1H) . 2.62 (3H) , 3.31-3.53 (2H) , 4.71 (1H) , 
5.07 + 5.13 (1H), 7.24*7.29 (1H) . 7.39 (1H) , 7.53+7.58 (1H) pp«. 



Example 21k 

(2S, 6B/Z, 98) -9- t [Dimethyl (1, 1-dimethylethyl) silyll oxy] -9- (2- 
methyl-benzoxazol-5-yl) -l-oxo- 2, 6 -dimethyl -non- 6 -ene 

Analogously to Example in. 272 mg (0.63 mmol) of the 
compound that is produced according to Example 21 j is reacted, 
and after working-up and purification, 236 mg (0.55 mmol. 87%) of 
the title compound is isolated as a colorless oil . 
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'H-NMR (CDC1,): 6 - -0.16 (3H) , 0.01 <3H> . 0.84 (9H) . 
1.02+1.05 OH), 1.13-2.50 (9H) , 1.44*1.61 (3H) . 2.61 <3H> . 4.71 
(1H>, 5.13 (1H>. 7.21 (1H). 7.37 (1H) . 7.55 (IB) , 9.54 (1H) ppm 



Example 211 

(4S (4R, SS, 6S, 10B/Z, 13S) ) -4- (13- [ ( (1, 1- 

Dimethylethyl) dime thy leilylloxy] -4- <prop-2-en-l-yl) -13- (2-methyl- 
b enzoxazol-5-yl)-3-oxo-5-hydroxy-2,6.10-trimethyl-tridec-10-en-2- 

yl) -2,2-dimethyl-ll,3]dioxane (A) and (4S(4S.5R.6S,10B/Z,13S»-4- 
(13 - [Ki. i-dimethylcthyDdimethylsilylloxy] -4- (prop-2-en-l-yl> - 
13M 2-n*thyl-benzo*.«ol-S-yl)-3^^ 
tridec-10-en-2-yl) -2. 2 -dimethyl- [1.3]dioxane (B) 

Analogously to Example 1c, 236 mg (0,55 mmol) of the 
compound that is produced according to Example 21k is reacted 
with 433 mg (1.80 «nol) of. (4S) -4- U-methylO-oxo-hept-S-en^- 
yU -2,2-dimethyl- U,3]dioxane. which was produced analogously to 
the process that is described in DB 197 51 200.3, and after 
working-up and purification, in additidn to starting material, 
221 mg (0.33 -01. 60%) of title compound A and 72 mg (0.11 «ol. 
20 %) of title compound B are isolated in each case as a colorless 

» 

oil. 

■H-HHR <CDC1,» Of X, 6--0.13 <», . 0.0! CM. 0.7.-0.68 
..„ <». X.04 UH>. l.U-».« <"«)■ l " (3H '' 1W 
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(3H>, 1.39 (3B>, 1.47+1.64 (3H) , 2.62 (3H) . 2. 90+2.98 <1H) , 3.32 

ft 

(1H>, 3.47 (IB), 3.87 (1H) , 3.97 (1H) , 4.13 (1H) , 4.70 (1H) . 4.98 

(1H>, S.03 <1H>, S.12 <1H>, 5.71 (1H) . 7.22 (IB). 7.38 (1H) . 7.56 
(1H) ppm. 



Example 21m 

(3S,6R,7S,8S,12E/Z,15S)-15-[[(1,1- 

DimethylethyDdimethylsilylloxy] -6- (prop-2-en-l-yl) -1,3,7- 
trihydroxy-4,4,8. 12-tetramethyl-15- (2-methyl-benzoxazol-S-yl) - 

pent adec - 12 -en- 5 -one 

Analogously to Example lk, 221 mg (0.33 mmol) o£ compound A 
that is produced according to Example 211 is reacted, and after " 
W orking-up and purification, 163 mg (0.26 mmol, 78%) of the title 
compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - -0.15 (3H) . 0.01 (3H) , 0.79-0.90 (12H) , 
1.05 (3H), 1.17-2.59 (13H) , 1.20+1.24 (3H) , 1 .43+1 . 62 (3H) , 
2.62+2.64 (3H), 2.81+3.07 (IB) . 3.25-3 .70 (3H), 3.86 (2H) , 4.08 

(2H), 4.68 (1H), 4.92-5.19 (3B) , 5.69 (IB). 7.25+7:29 (IB), 7.39 

(IB), 7.48+7.52 (IB) ppm. 



Example 2 in 
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(3S f 6R.7S,8S,12E/Z,15S)-6-(Prop-2-en-l-yl)-l,3,7,15-tetraki8- 
[ [ (i , i-dimethylethyl) dimethylsilyl) oxyl -4 , 4 , 8 , 12-tetramethyl-15- 
( 2 -methyl - benzoxazol - 5 -yl ) -pentadec- 12 - en- S -one 

Analogously to Example 11, 163 mg (0.26 mmol) of the 

* 

compound that is produced according to Example 21m is reacted, 
and after working-up and purification, 236 mg (0.24 mmol, 93%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - -0.06 (3B), -0.04-0.08 (21H) , 0.79-0.93 
(39H), 0.96-1.66 (7H) , 1.01 (3H), 1.17 (3H) , 1.47 + 1.62 (3H) , 1.88 
(Ml. 2.18-2.52 (4H), 2.61 (3H) . 3.11 <1H> , 3.53 (1H) , 3.63 (IB), 
3.73 (1H). 3.84 (1H) , 4.68 (IB). 4.91 (IB), 4.97 (IB), 5.12 (IB), 
5.72 (IB), 7.21 (IB), 7.36 (IB) , 7.56 (IB) ppm. 



Example 21o 

(3S. 6R, 78, 8S, 12B/Z, 15S) -l-Hydroxy-6- (prop-2-en-l-yl) -3 , 7, 15-tris- 
t ( (1, i-dimethylethyl)dimethylsilyl)oxy) -4,4 , 8, l2-tetramethyl-l5- 
(2-methyl-benzoxazol-5-yl) -pentadec- 12 -en- 5 -one 

Analogously to Example 1m, 236 mg (0.24 mmol) of the 
compound that is produced according to Example 21n is reacted, 
and after working-up .and purification, 146 mg (0.17 mmol, 71%) of 
the title compound is isolated as a colorless oil. 
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Example 2lp 

(3S, 6R, 7S , 8S, 12E/Z, 15S) -5-qxo-S- (prop-2-en-l-yl) -3 , 7 , 15-tris- 
[Kl. i-dimethylethyl) dimethylsilyl] oxy] -4 . 4 . 8 . 12- tetramethyl-15- 
(2-tnethyl-benzoxazol-S-yl) -pentadec-12-enal 

Analogously to Example in, 146 mg (0.17 mmol) of the 
* compound that is produced according to Example 21o ie reacted, 
and after working-up and purification, 143 mg (0.17 mmol. 98%) of 
the title compound is isolated as a colorless oil. 



Example 2lg 

(38, SR. 78. 88. 12Z. 1SS) -S-OXO-S- (prop-2-en-l-yl) -3.7, IS-trie- 

1 1 (1 . 1 -dimethyl.thyl) di«.thyl.ilyll oxy] -4 . 4 . 8 . 12-t.t wmethyl -8- 

U-^thyl-ben.oxaxol-S-yH-pwt.d.c-U-enoic acid (A) and 

(38. SR. 78. M. 12B. 1SS) -S-oxo-S- (prop-2-en-l-yl) -3.7. 18-tris- 

, , ,1. i-dimethyl.thyl) dimethylsilyl) oxy) -4 . « . 8 . 12-t.tr—thyl) -18- 

U-nechyl-bensoxasol-S-yl) -p^t.d.c-12-.noic .eld (B) 

Th. eolation of 143 mg (0.17 -*> of th. compound, produced 

> (t. 5 ml of tert-butanol is mixed at 0*C 

according to Example 21p. in 5 ml or cer* 

with the solution of 1.1 ml of 2-methyl,2-but.n. in 3. S mi of 
tetrahydrofursn. 1.3 ml of water, S7 mg of sodium dihydrogen 
phosphate. 117 mg of sodium chlorite, end it is etirr* for 2 
hour.. !t is poured onto . setureted .odium thio.ulf.te 
.olution. extrected ..v.r.1 time, with ethyl acetate, the 
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combined organic extracts are washed with saturated sodium 
chloride solution and dried on sodium sulfate. The residue that 
is obtained after filtration and removal of the solvent is 
separated by chromatography oh fine silica gel with a gradient 
system that consists of n-hexane and ethyl acetate. 58 mg (66 
M mol, 39%) of title compound A and 52 mg (60 ,«ol, 35%) of title 
compound B are isolated in each case as a colorless oil, 

l H-NMR (CDC1,) of A: 6 - -0.13 (3H) . -0.02 (6H) . 0.04 (6H) , 
0.12 <3H), 0.80-0.92 (27H) . 0.96 (3H) , 1.06 (3H) . 1.09-1.96 (7H) . 
1 15 (3H). 1.70 <3H). 2.13-2.66 (7H) . 2.62 (3H) , 3.20 (II) . 3.66 
(lH ),. 4.43 (1H). 4.72 (1H) , 4.92 (1H) , 4.99 <1H) . 5.26 (1H) . 5.70 
(1H). 7.34 (1H), 7.40 (1H) . 7.89 (1H) ppm. 

X H-NMR (CDC1.) Of B. 5 - *0.11- WW. 0.02 (6H> , 0.07 (3H) . 
0.10 (3H), 0.16 <3H), 0.86-0.94 (30H) . 0.90-2.05 (HO. l.« OH). 
1 19 (3H). 1.39 (3H). 2.23-2.60 (OO. 2.63 (3H) . 3.21 (1H) . 3.79 
(1H ). 4.36 (IB). 4.68 (IB). 4.98 (1H) . 5.01 (IB). 5.10 (1H) . 5.77 
(1H). 7.36 (1H), 7.41 (1H) . 7.54 (1H> pp«. 



Example 21r 

CM.OU 78. •*. 1U. «•> -lS-Hydro*y-S-oxo- S - (prop-2-en-l-yl) -3.7- 

bi»- 11(1. 1-dlm.thyl.thyl) di«thyl.ilyll «yl - 12-t.tr~.thyl 

l5 - ,2-methyl-b«n«*»«»l-S-yl) -pent.d«-l2-«.oi« .eld 
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Analogously to Example lp, 58 mg (66 /mol) of compound A 
that is produced according to Example 21q is reacted, and after 
working-up, 52 mg (max. 66 M mol) of the title compound is 
isolated, which is further reacted without purification. 



* 

Example 2ls 

(4S, 7*, 8S, 9S, 132, 16S) -4 . 8-Bis- I (dimethyl (1,1- 

dimethylethyl) silyll oxy] -16- (2-methyl-benzoxazol-5-yl> -7- (prop-2- 
en-l-yl) -1-oxa-S, 5 , 9 , 13 -tetramethyl-cyclohexadec-13 -ene-2 , 6-dione- 

Analogously to Example lq, 52 mg (max- 66 M mol) of the 
compound that is produced according to Example 2lr is reacted, 
and after working-up and purification, 42 mg (57 m«o1, 86%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - -0.08 <3H) , 0.09 (6H) , 0.14 (3H) , 0.77- 
1.88 (7H), 0.85 <9H). 0.93 (9H) , 1.01 (3H) ; 1.09 (3H) , 1.15 (3H, . 
1.71 (3H>, 2.10-2.75 (6H) , 2.62 (3H) , 2.91 (1H), 3.11 (1H) , 4.00 

(1H), 4.92 (ID. 4.99 (1H) . 5.19 (1H) , 5.57 (1H) , 5.79 (IB) . 7.32 

(1H), 7.44 (1H), 7.68 (1H) ppm. 



Example 21t 

ae os.i3Z.i6S) -4,8 -Dihydroxy 



yl ,- 7 -( P rop-2.en-l-yl>^^ 



13-ene-2, 6-dione 



WO 00/66589 



PCT/IB00/00657 



177 



Analogously to Example 1, 42 mg (57 pwol) of the compound 
that is produced according to Example 21s is reacted, and after 
working-up and purification, 19 mg (37 M mol, 65%) of the title 
compound is isolated as a colorless oil. 

'-K-NKR (CDC1,): 5 = 1.02 OH), 1.08 <3H) , 1 . 14-1 . 97 (6H) , 
1.22 (3H), 1.70 (3H>, 2.22-2.60 (7H) , 2.62 (3H) , 2.78-2.95 (2B) . 
3.36 (1H), 3.78 (IB) . 4.10 (1H) . 503 (IB). 5.09 (IB). 5.19 (IB). 
5.76 (IB). 5.85 (IB). 7.28 (1H) . 7.43 (IB). 7.63 (1H) ppm. 



Example 22 




-benxaxaxnJ - g - 




-i - Y n -1 - n y»-e « « . 1 W1»rniimthVl- 



■ 

Example 22a 

(3S.6R. 7S. 8S, 12B. 1SS) -l5-Bydroxy-S-oxo-6- (prop-2-en-l-yl) -3 . 7- 
bis- [ [ (i. l-dimethylethyl) dimethylsilyl) oxyi -4 . 4 . 8 . 12- tetramethyl 
15- (2-methyl-benzoxazol-S-yl) -pentadec-12-enoic acid 

Analogously to Example lp. 52 mg (60 ,imol> <* compound B 
that is produced according to Example 21q is reacted, and after 
working-up, 46 mg (max. 60 ,«ol) of the title compound is 
isolated, which is further reacted without purification. 



WO 00/66589 

178 



PCT7IB0O/0O657 



Example 22b 

(4S, 7R, 8S, 9S. 13E, 16S) -4, 8 -Bis- [ [dimethyl (1,1- 

dimethylethyl) silylloxyl -16- (2-methyl-benzoxazol-5-yl) -7- (prop-2- 
en- 1 -yl ) - 1 -oxa- 5 , S , 9 , 13 - t etrame thyl - cyclohexadec- 13 - ene - 2 , 6 -dione 

Analogously to Example lq, 46 mg (max. 60 umol) of the 
compound that is produced according to Example 22a is reacted, 
and after working-up and purification, 32 mg (43 fimol, 72%) of 
the title compound is isolated as a colorless oil . 

l H-NMR (CDCl,): 5 - 0.03-0.11 (12H) , 0.89 (9H) , 0.91 (9H) , 
0.94-1.96 (6H), 0.98 (3H) , 1.12 (3H) , 1.21 (3H) , 1.59 (3B>. 2.10- 
2.76 (7H), 2.63 (3H) , 3.08 (IB) , 3.91 (IB). 4.31 (1H) , 5.02 (IB) , 
5.07 (IB), 5.29 (IB), 5.79 (IB), 5.89 (IB), 7.30 (IB). 7.42 (IB). 
7.62 (IB) ppm. 



Example 22c 

(4S. 7R. 83. 98. 13B, 168) -4 . 8-Dihydroxy-16- (2-methyl-benzoxarol-.5- 
yl) -7- (prop-2-en-l-yl) -l-oxa-5, 5, 9, 13-tetramethyl-cyclohexadec- 

13-ene-2,6-dione 

Analogously to Example 1, 32 mg (43 M mol) of the compound 
that is produced according to Example 22b is reacted, and after 
working-up and purification. 15 mg (29 vnol. 68%) of the title 
compound is isolated as a colorless oil. 



< 
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l H-NMR (CDC1,): 5 » 0.99 (3H) , 1.02 (3H) , 1.27 (3H) , 1.38- 
1.99 (6H), 1.64 <3H), 2.18 (1H) , 2.23-2.76 (6H> , 2.62 (3H) , 3.34 
(1H>, 3.49 <2H), 3.75 <1H) , 4.32 (1H) , 4.96-5.08 (3H) , 5.73 (1H) , 
5.98 (1H), 7.23 (1H) . 7.42 (1H) , 7.67 (1H) ppm. 



Example 23 

sBihydraaeyalfia ULalXuOTfta2a 12= 




m nrhT ,^.^.4.^wrhPnvn-7-fprnp»?-ln-1-Yl>-1-nrii-S , 'i . 9 . 13- 
t .^ yamn f,hvi-^ e io hi.Tr W (1nr-1 VBTin-2 . fi-d i oaa 



(4S (4R, 5S, 68, 10B/Z, 13S, 14Z) ) -4- (13- 1 1 (1. 1- 

* 

Dimethylethyl) dimethylailyll oxyl -4- (prop-2-in-l-yl) -14-f luoro-lS- 
<2-methylthiazol-4-yl) -3-oxo-5-hydroxy-2 , 6 , 10-trimethyl - 
pentadeca-(10,14-dien-2-yl)-2.2-dimethyl-[l.3]dloxane (A) and" 

(4S (4S, 5R, 68, 10B/Z, 13S, 14Z) ) -4- (13- C I d , 1- 

dimethyletbyl) dimethylailyll oxy] -4- (prop-2-in-l-yl) -14-fluoro-15- 
(2-methylthiazol-4-yl)-3-oxo-5-hydroxy-2, 6. 10-trimethyl- 

* 

pentadeca-10,14-dien-2-yl> -2, 2 -dimethyl- [l,3]dioxane (B) 

Analogoualy to Example lc, 2.89 g (6.57 wnol) of 
(28, 6B/Z , 98, 10Z) -9- t (dimethyl (1, 1 -dimethylethyl) silyl] oxy] -10- 
fluoro-11- (2-methyl-4-thiazolyl) -2,6-dimethylunde<:a-6,10-dienal, 
which was produced analogously to the proceaa that ia deacribed 



i 
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in DE 19907480.1, is reacted with 5.09 g (16.4 nvnol) of (4S) -4- 
(2-methyl-3-oxb-7-trimethylsilyl-hept-6-in-2-yl) -2, 2 -dimethyl - 
[l,3]dioxane, which was produced according to the process 
described in DB 19751200.3, and after worxing-up and 
purification, in addition to starting material, 3.26 g (4.35 
jtmol, 66%) of title compound A as well as 602 mg (0.80 mmol, 12%) 
of title compound B are isolated in each case as a colorless oil. 

*H-NMR (CDCl,) Of A: 5 - 0.03-0.13 (15H) , 0.82-0.92 (12H) , 
0.97-2.08 (12H), 1.06 (3H) , 1.30 (6H) , 1.38 (3H) , 1.58+1.65 (3H) , 
2 33-2.47 (3H), 2.55 (IB), 2.70 (3H) , 3.44 (1H) , 3.52 (1H) , 3.80- 
4.28 (2H), 5^13 (IB), 6.03 (IB), 7.32 (IB) ppm. 

X B-NMR (CDC1,) Of Bs 5 - 0.05-0.65 (15B) , 0.88-0.99 (12B) , 
1.02-1.73 (8B), 1.18 (6B), 1.32 (3B) , 1.41 (3B) , 1 .60+1.69 (3B) , 
1.90-2.08 (2B), 2.33-2.58 (4B) , 2.70 (3B) , 3.43 (IB), 3.60 (IB), 
3.79-4.26 (4B), 5.18 (IB), 6.05 (IB), 7.33 (IB) ppm. 



Example 23b 

(3S, 6R, 78, 88, 12B/Z, 158, 162) -15- [1(1,1- 

DimethylethyDdimethylsilylloxy) -6- (3- (trimethylsilyl) -prop-2-in- 
1 -yl ) - 1 6 - f luoro- 1.3,7- trihydroxy-4 ,4,8,12 - 1 et ramet hyl - 17 - ( 2 - 
methyl thiazol -4 -yl) -heptadeca-12, 16-dien-5-one 

Analogously to Example lx, 3.26 g (4.35 mmol) of compound A 
that is produced according to Example 23a is reacted, and after 



i 
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working-up and purification, in addition to starting material, 
2.44 9 (3.43 ,«>1. 79%) of the title compound is isolated as a 
colorless oil. 

X H-NMR (CDC1,): 6 - 0.03-0.15 (15H) , 0.85-0.95 (12H) , 0.98- 
2.08 (8H). 1.14 (3B), 1,25 (3B) , 1.58+1.67 (3H) . 2.31-2.49 (3H> , 
2.59-2.76 (2H), 2.72 (3H) , 2.89 (IB) , 3.06 (IB), 3.42 (IB, , 3.47 
3.58 (2H), 3.88 (2H) . 4.08-4.22 <2H> , 5.11*5.18 (IB). 5.98 (IB), 

* 

7.33 (1H) ppm. 



(38, 6*. 78. 88.12B/Z. 1SS. 16Z> -16-Fluoro-1.3. 7, 15-t.tr.M.- 1 1 0. 1- 

dlmethyl.thjrDdln-thyl.iXylloxyl -6- (3- (trio.thyl.ilyl) -prop-2-in- 
l -yl)-4.«.8.12-t.tr.m.thyl-17-(2-n»thylthi.«.l-4-yl)-h^»t«Je«- 

t 

12 , l6-dien-5-one 

jm.logou.ly to !»ql« U. 2-" 9 ""O 11 o£ the 

confound th.t i. product .oeordin, to 23b i. r..o«d, 

.nd ,ft.r «orking-up «d purification. 3.48 g (3.31 •■%> of 

the title co*>ound ie i.ol.ted ee . colorle.. oil. 

•g-HMR <CDC1,). 6 - ..00-O.U (33H). 0.83-0.97 <38H> . 1.00- 
1 7S (7W. 1.07 (3H). 1.27 (3H) . 1.60.1.68 (3H) . 1.86-2.03 <2H) .. 
2 .31-2.48 (2H>. 2.S1 <2H). 2.70 (3H), 3.28 (1H) . 3.S2-3.71 (2H) , 
3.28 (1H,. 3.8, (1H». 4.18 (IB,. 5.15 (18). 6.06 UH> . 7.33 (1H, 



ppra 
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Example 23d 

(3S, 6R, 7S, 8S, 12E/Z, 15S, 16Z) -16-Fluoro-l-hydroxy-3 ,7, 15-tris- 
[ [ (1, l-dimethylethyl) dimethylsilyl] oxy] -6- (3- (trimethylsilyl) - 

ft 

prop-2-in-l-yl)-4 # 4,8 r 12-tetran«thyl-17-(2-methylthiazol-4-yl)- 

heptadeca-12,16-dien-5-one 

Analogously to Example lm # 3.48 g (3.31 tnrool) o£ the 
compound t:hat is produced according to Example 23c is reacted, 
and after working-up and purification, 2.36 g (2.5 mmol, 76%) of 
the title compound is isolated as a colorless oil. 

X H-NMR (CDCli) : 5 - 0.00-0.18 (27H) , 0.83-0.99 (30H) , 1.01- 
1.80 (7H), 1.12 <3H), 1.27 (3H) , 1.60+1.68 (3H) , 1.86-2.07 (3H) , 
2.83-2.S2 <3H), 2.64 (1H) , 2.70 (3H) , 3.26 (1H) , 3.66 (2H) , 3.80 
(1H>, 4.10 (1H>, 4.20 (1H). 5.16 (1H) , 6.06 (1H) , 7.32 (1H) ppm. 



(3S, 6R, 7S, 83, 12B/2, 15S, 16Z) -16-Fluoro-5-oxo-3 , 7 , 15-tris- t [ (1, 1- 

dimethylethyl) dimethylsilyl] oxy] -6- (3- (trimethylsilyl) -prop-2-in- 
1-yl) -4,4,8, 12-tetramethyl-17- (2-methylthiazol-4-yl) -heptadeca- 

12,16-dienal 

Analogously to Example In, 2.36 g (2.51 mmol) of the 
compound that is produced according to Example 23d is reacted, 
and after working-up and purification, 2.25 g (2.40 mmol, 96%) of 
the title compound is isolated as a colorless oil. 
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Example 23f 

(3S,6R,7S,8S,12Z,15S,16Z)-16-Fluoro-5-oxo-3,7,15-tris-[[(i,l- 
dimethylethyl) dimethylsilyl] oxy] -6- (3- (trimethylsilyl) -prop-2-in- 
1-yl) -4,4,8,12-tetramethyl-17- (2-methylthiazol-4-yl) -heptadeca- 

< 

12, 16-dienoic acid (A) and 

(3S , 6R, 7S, 83, 12B, 1SS , 16Z) -16-f luoro-S-oxo-3 , 7 , 15-trie- [ I (1 , 1- 
dimethylethyl) dimethylsilyl] oxy] -6- (3- (trimethyisilyl) -prop-2-in- 

a 

1-yl) -4,4,8,12-tetramethyl-17- (2-methylthiazol-4-yl) -heptadeca- 
1,2, 16-dienoic acid (B) 

■ * 

Analogously to Example 22q, 2.25 g (2.40 mmol) o£ the 
compound that is produced according, to Example 23e is reacted, 
and after working-up and purification, 960 mg (1.01 mmol, 42%) of 
title compound A as well as 937 mg (0.98 mmol, 41%) of title 
compound are isolated in each case as a colorless oil . 

l H-NMR (CDC1,) Of A: 5 - -0.02-0.17 (27H) , 0.89 (27H) , 0.94 
(3H), 1.08-1.67 (6H), 1.18 (3H) , 1.22 (3H) , 1.70 (3H) . 1.89 (1H) , 
2.12 (1H), 2.28-2.53 (5H) , 2.61 (1H) , 2.69 (3H) , 3.31 (1H) , 3.71 
(1H), 4.20 (1H), 4.38 (1H) , 5.18 (1H) , 6.40 (1H) , 7.36 (1H) ppm. 

l H-NMR (CDC1.) Of B: 5 - -0.01-0.18 (27H) , 0.84-0.97 (30H) , 
1.00-1.55 (6H). 1.20 (3H), 1.23 (3H) , 1.59 (3H) , 1.82-2.05 (2H) , 
2.2S-2.60 (4H), 2.65 (1H) , 2.70 (3H) , 3.33 (1H) , 3.76 (1H) , 4.16 
(1H), 4.38 (1H), 5.13 (1H) , 6.12 (1H), 7.38 (1H) ppm. 
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Example 23g 

(3S,6R,7S,8S,12Z,15S,16Z)-16-Fluoro-S-oxo-3.7-bis- [[(1,1- 
dimethylethyDdimethylsilylloxy] -IS -hydroxy- 6- (prop-2-in-l-yl) - 
4,4,8,12- te t ramethyl - 17 - ( 2 -methyl thiazol -4 -yl ) -heptadeca- 12 , 16 - 
dienoic acid 

Analogously to Example le, 960 mg (1.01 mmol) of compound A 
that is produced according to Example 23f is reacted, and after 
working-up, 898 mg (max. 1.01 mmol) of the title compound is 
isolated, which is further reacted without purification. 



Example 23h 

(4S, 7R, 8S, 9S, 13Z. 16S (Z) ) -4 , 8-Bis- [ [dimethyl (1,1- 
dimethylethyl) silyl] oxyl -16- (1-f luoro-2- <2-methylthiazol-4-yl) - 
ethenyl) -7- (prop-2-in-l-yl) -l-oxa-5, S, 9, 13-tetramethyl- 

p 

cyclohexadec-13-ene-2 , 6-dione 

Analogously to Example lq, a total of 896 mg (max. 1.01 
mmol) of the compound that is produced according to Example 23b 
is reacted in several portions, and after working-up and 
purification, 480 mg (0.64 mmol, 64%) of the title compound is 
isolated as a colorless oil. 

l H-NMR (CDC1,): 6 - -0.10 (3H) , 0.12 (3H0, 0.15 (3H) , 0.19 
(3H), 0.80-1.83 96H), 0.85 (9H> , 0.94 (9H) , 1.01 (3H) , 1.18 (3H) , 
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i 

1.23 (3H), 1.68 (3H), 2.08 (1H) , 2.22-2.89 (7H) , 2.69 (3H) , 3.09 
(1H), 4.00-4.12 <2H), 5.07-5.21 (2H) , 6.13 (1H> , 7.36 (1H) ppm. 



Example 23i 

(4S, 7R, 8S. 9S, 13Z, 16S (Z) ) -4, 8-Dihydroxy-16- (1-f luoro-2- (2- 
methylthiazol-4-yl)ethenyl) -7- (prop-2-in-l-yl) -l-oxa-5, 5, 9, 13- 
tetramethyl-cyclohexadec-13-ene-2,6-dione 

Analogously to Exaitple 1, 60 mg (80 pwol) of the coirpound 

that is produced according to Example 23h is reacted, and after 

» 

working-up and purification, 28 mg (54 pool, 67%) of the title 

* 

compound is isolated as a colorless oil. 

1 H-MMR (CDC1,) : 5 - 1.05 (3H) , 1.11 (3H) , 1 . 1S-1 .42 (3H) , 
1.38 (3H), 1.56-1.97 (3H) , 1.90 <3H) , 2.05 (1H) , 2.28 (1H) , 2.33-. 
2.66 <6H), 2.69 (3H) , 2.79 (1H) , 3.30 (1H) , 3.38 (1H) , 3.79 <1H) , 
4.21 <1H), 5.12 (1H). 5.46 (1H) . 6.19 (1H) , 7.36 <1H) ppm. 



Example 24 

(« f 7» - as . 9 a r •« agUfifl UU ) - 4 ■ R-Pihv 





.^.< w .i. Y n.i. ftM .;.s.t.n. 
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Example 24a 

(3S, 6R, 7S , 8S, 12E, 15S, 16Z) -16-Fluoro-5-oxo-3 , 7-bis- [[(1,1- 
dimethylethyl)dimethylsilyl]oxy] -15-hydroxy-6- (prop-2-in-l-yl) - 
4,4,8, 12-tetramethyl-17- (2-methylthiazol-4-yl) -heptadeca-12 , 16- 
dienoic acid 

Analogously to Example le, 937 mg (0.98 mmol) of compound B 

■ 

that is produced according to Example 23f is reacted, and after 
working-up, 914 mg (max. 0.98 mmol) of the title compound is* 
isolated, which is further reacted without purification. 



■ 

Example 24b 

(4S, 7R, 8S, 98, 13B, 16S (Z) ) -4, 8-Bis- [ [dimethyl (1,1- 
diroethyl ethyl) silylloxy] -16- (1-f luoro-2- (2-methylthiazol-4-yl) - 
e thenyl ) -7- (prop- 2 - in- 1 -yl ) - 1 -oxa - 5 , 5 , 9 , 13 - te t ramethyl - 
cyclohexadec-13-ene-2 , 6-dione 

Analogously to Example lq, 914 mg (max. 0.98 mmol) of the 
compound that is produced according to Example 24a is reacted, 
and after working-up and purification, 451 mg (603 pmol, 62%) of 
the title compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 6 - 0.02-0.12 (12H) , 0.79-1.73 (5H) , 0.89 

♦ 

(18H), 0.96 (3H), 1.12 (3H) , 1.22 (3H) , 1.58 (3H) , 1.91 (1H) , 
2.01 (1H), 2.11 (1H) , 2.39-2.80 <6H) , 2.69 <3H) , 3.15 ,(1H) , 3.91 
(1H), 4.33 (1H), 5.17 (1H) , 5.42 (1H) . 6.12 (1H) . 7.36 (1H) ppm. 
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Example 24c 

(4S, 7R, 8S, 9S, 13E, 16S (Z) ) -4 , 8-Dihydroxy-16- (1-f luoro-2- (2- 
methyl thiazol - 4 -y 1 ) ethenyl ) - 7 - (prop- 2-in-l-yl) -l-oxa-5, 5, 9. 13- 
tetramethyl-cyclohexadec-13-ene-2,6-dione 

Analogously to Example 1, 451 mg (603 pmol) of the compound 
that is produced according to Example 24b ia reacted, and after 
wor*ing-up and purification, 170 mg (327 M n»l, 54%) of the title 
compound is isolated as a colorless oil. 

l H-NMR (CDC1,): 5 - 0.86 (1H) , 1.00 (3H) , 1.03 (3H) , 1.26- 
2.23 (7H>, 1.33 (3H) , 1.60 <3H) . 2.41-2.62 (6H) , 2.69 (3H) , 3.59 

(1H>, 3.79 (1H), 4.02-4.19 (2H) , 4.39 (1H) . 5.11 (1H) , 5.54 (IB). 

6.17 (1H), 7.37 (1H) ppm. 



Example 25 






r1n pi.1.mhe 






-iff- IrT-^ 




produced 



according to Example 23,. in 4.5 ml of • acetonitrile is mixed at 
0-C with 554 Ml of a 0.1 M aqueous solution of ethylenediamine 
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tetraacetate, 638 nl of trifluoroacetone, 260 mg of sodium 
bicarbonate, 150 mg of oxone, and it is stirred for 1.5 hours at 
23°C. It is mixed with sodium thiosulfate solution, extracted 
several times with ethyl acetate, the combined organic extracts 

* ■ 

are washed with saturated sodium chloride solution, dried on 
sodium sulfate, and the residue is purified by chromatography on 
analytic thinr layer plates. As a mobile solvent, a mixture that 

■ 

consists of dichlororaethane and isopropanol is used; as an 
eluant, a mixture that consists of dichloromethane and methanol 
is used. 29 mg <54 ftmol, 56%) of title compound A as well as 
9 mg (17 f«nol, 18%) of title compound B are isolated in each case 

as a colorless oil. 

l H-HMR (CDC1,) Of At 5 - 1.01 <3H) , 1.08 <3H) , 1.22-1.81 
(7HJ. 1.28 (3H), 1.39 <3H) , 2.01 (1H) , 2.04 (1H), 2.19 (1H) , 

* 

2.40-2.76 (5H), 2.69 (3H) , 2.91 (1H) , 3.60 (1H) , 3.80 (1H) , 4.19 
(1H), 4.31 (1H), 5.70 (1H), 6.23 (1H) , 7.38 (1H) ppm. 

l H-NMR (CDCl,) Of B: 5 - 0.37 <3H), 1.08 (3H) , 1.19-1.96 
(8H), 1.25 (3H), 1.42 (3H) , 1.99 (1H) , 2.28 (1H) , 2 .42-2 .62 " <4H) , 
2.70 (3H), 2.98 (1H) , 3.04 (1H) , 3.49 (1H) , 3.62 (1H) , 4.04 (1H) . 
4.23 (1H), 5.80 UH), 6.21 (1H) , 7.38 (1H) ppm. 
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Example 26 



™ofr>nyl-4-t:hia2Pl 




■ 

and mi.w « i 7" lfl&Ulfl 125 ict>-7.ii -tUTivtlmwl- fl-nnnro- 





tetramet 



-mr1f1n)-«' > ' ,|<> « Ql 



gp\.7H-H<hvdro: 



a.a.12 




Analogously to Example 25, 80 mg (154 |«ol) of the compound 
that is produced according to Example 24 is reacted, and after 
working-up and purification. 21 mg (39 jnol. 25%) of title 



impound 



as 3 



mg 



(6 pool, **> of title c « n P° unds C i8olated in each ca8e 



a colorless oil. 



l H-NMR (CDC1,) Of A or B: 5 - 0.96 (3H) , 1.08 (3H) . 1.18- 
1.85 (7H), 1.22 (3H>. 1.38 (3H) . 1.99 (1H) . 2.09 (1H) . 2.20 (1H) . 
2.40 (1H>, 2.51-2.72 (3H> , 2.68 <3H> . 2.99 (1H) . 3.13 (IB). 3.53 
(IB). 3.75 (1H). 3.82 (IB). 4.30 (1H) . 5.66 (IB). 6.21 (1H) . 7,37 



(1H) ppm 
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l H-NMR (CDCl,) of B or A: 5 » 0.93 (3H) , 1.04 (3H) , 1.11- 
1.81 (7H), 1.28 <3H), 1.41 (3H) , 1.99 (1H) , 2.06-2.23 (2H) , 2.43 
(1H), 2.51-2.72 (4H), 2.69 (3H) , 2.87 -(IB). 3.55 (1H) , 3.85 (1H) , 
4.19 (1H), 4.31 (1H), 5.66 (1H) , 6.24 (1H) , 7.39 (1H) ppm. 

*H-NMR Of C (CDCl,): 5 - 0.95+0.99 (3H) > 1.08+1.10 (3H) , 
1.13-2.77 (14H), 1.22+1.26 (3B) , 1.45+1.51 (3H) , 2.59 (3B) , 2.95 
(1H), 3.52-3.86 (2H) , 4.13+5.41 (IB), 4.43-4.70 (2B) , 5.63+5.72 
(1H), 6.56+6.59 (1H). 7.41+7.46 (1H) ppm. 



Example 27 




.i. Y n>H^«Yl 1 .7 - (Tvrrm-2-in-l- 



Example 27a 



4 - (2 -Methyloxaxolyl ) -carbaldehyde 

The solution of 36.6 g (236 mmol) of 4- (2-methyloxazolyl) - 

* 

carboxylic acid ethyl eater in 795 ml of anhydrous 
dichloromethane is cooled under an atmosphere of dry argon to 
-78°C. mixed with 378 ml of a 1.0 molar solution of 
diisobutylaluminum hydride in n-hexane, and it is stirred for 1 
more hour. It is mixed with 96 ml of isopropanol, 160 ml of 
water, allowed to heat to 23°C and stirred until a fine-grained 
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precipitate has formed. After filtration and removal of the 
solvent, 24.7 g (222 mmol, 94%) of the title compound is isolated 
as a pale yellow oil. 

♦ 

X H-NMR (CDC1,): 0 - 2.53 (3H> , 8.17 (1H) , 9.90 (1H) ppm. 



Example 27b 

(2Z)-3-(2-Methyloxazol-4-yl)-2-fluoro-2-propenoic acid ethyl 
ester (A) and (2E) -3- (2-methyloxazol-4-yl) -2-fluoro-2-propenoic 

■ 

acid ethyl ester (B) 

4 

The solution of 106 g of 2-fluoro-2-phosphonoacetic acid 
triethyl ester in 224 ml of ethylene glycol dimethyl ether is 
added in drops under an atmosphere of dry argon at 0°C to 19.1 g 
of a 55% sodium hydride dispersion in 224 ml of anhydrous 
ethylene glycol dimethyl ether, and it is stirred for one more 
hour. Then, it is mixed with the solution of 26.4 g (238 mmol) 
of the compound, produced according to Example 27a, in 224 ml of 
ethylene glycol dimethyl ether, and it is allowed to heat within 
1 hour to 23°C. It is poured onto a saturated ammonium chloride 
solution, extracted several times with ethyl acetate, the 
combined organic extracts are washed with saturated sodium 
chloride solution and dried on sodium sulfate. The residue that 
is obtained after filtration and removal of the solvent is 
purified by chromatography on fine silica gel with a gradient 
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system that consists of n-hexane and ethyl acetate. 24.8 g (125 
mmol, 52%) of title compound A is isolated as a crystalline 
solid, and 12.5 g (63 mmol, 26%) of title compound B is isolated 

as a colorless oil. 

l H-NMR (CDC1,) of A: 5 - 1.37 (3H) . 2.49 (3H) , 4.32 (2H) , 

6.91 (1H), 7.94 (1H) ppm. 

* 

l H-NMR (CDCl,) of B: 6 - 1.39 (3H) , 2.47 (3H) , 4.36 (2H) , 
6. 75 (1H), 8.53 (1H) ppm. 



Example 27c 

(2Z)-3-(2-Methyloxazol-4-yl)-2-fluoro-2-propenoic acid ethyl 



The solution of 24.4 g (123 mmol) of compound B, produced 
according to Example 27b, in 130 ml of anhydrous toluene is mixe< 
with 5.3 ml of thiophenol, and it is stirred for 2 days under an 
atmosphere of dry argon at 23'C. It is poured into a 5% sodium 
hydroxide solution, extracted several times with ethyl acetate, 
the combined organic extracts are washed with water, saturated 
sodium chloride solution and dried on magnesium sulfate. The 
residue that is obtained after filtration and removal of the 
solvent is purified by chromatography on fine silica gel with a 
gradient system that consists of n-hexane and ethyl acetate. 
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19.5 g (98 mmol, 80%) of the title compound is isolated as a 



crystalline solid 



Example 27d 

(22) - 3- (2-Methyloxa3©l-4-yl) - 2 - f luoro- 2 -propenal 

The solution of 26.2 g (131 mmbl) of compound A, produced 
according to Example 27b or 3c. in 380 ml of anhydrous toluene is 
cooled under an atmosphere of dry argon to -78»C, mixed with 180 
ml of a 1.2 M solution of diisobutylaluminum hydride in toluene, 
and it is stirred for 8 hours. It is mixed with water, extracted 
several times with ethyl acetate, the combined organic extracts 
are washed with saturated sodium chloride solution and dried on 

■ 

sodium sulfate. After filtration and removal of the solvent, 
20.1 g (128 mmol, 98%) of the title compound is isolated as a 
colorless oil, which is further reacted without purification. 



l H-NMR (CDC1,): 5 - 2.51 (3H) , 6.69 (1H) , 8.07 (1H) , 9.32 



(1H) ppm 



Example 27e 

(3S, 4Z> -5- (2-Methyloxazol-4-yl> -1- t (4S, 5R) ^-methyl-S-phenyl- 
oxaxolidin.2.on.3-yl).3.hydroxy-4.fluoro-4.penten.l-one (A) and 

(3R,4Z) -5- (2-methyloxazol-4-yl) -1- 1 <4S, SR> - 4 -methyl- S- phenyl-' 
iain-2-on-3-yl] -3-hydroxy-4-f luoro-4-penten-l-one (B) 
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136 ml of a 2.4 molar solution of h- butyl lithium in n-hexane 
is added in drops at -30°C under an atmosphere of dry argon to 
the solution of 45.8 ml of diisopropyl amine in 2 1 of anhydrous 
tetrahydrofuran, and it is stirred for 20 minutes, cooled to 
-70°C and mixed within 4 hours with the solution of 64.2 9 of 
(4S,5R) -3-acetyl-4-methyl-5-phenyloxazolidin-2-one in 1 1 of 
tetrahydrofuran. After 1 hour, the solution of 1S.1 g (97.6 
ramol) of the compound, produced according to Example 27d, in 650 
ml of tetrahydrofuran is added in drops within 2 hours, and it is 
stirred for 16 hours at -70°C. It is poured onto a saturated 



ammonium 



chloride solution, extracted several times with ethyl 



acetate, the combined organic extracts are washed with saturated 
sodium chloride solution and dried on sodium sulfate. The 
residue that is obtained after filtration and removal of the 
solvent is separated by repeated chromatography on fine silica 

> 

gel with a gradient system that consists of n-hexane, ethyl 
acetate and ethanol. 19.9 g (S3 mmol, 54%) of title compound A 
is isolated as a crystalline solid, and 8.2 g (22 mmol, .22%) of 
title compound B is isolated as a colorless foam. 

X H-NMR (CDC1,) of A: 5-0.92 (3H) , 2.47 (3H) , 3.33 (1H) , 
3.50 (1H), 3.70 (1H), 4.73-4.88 (2H) , 5.71 (1H) , 5.97 (1H) , 7.26 
7.48 (5H) , 7.75 (1H) ppm. 
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l H-NMR (CDClj) Of B: 5 - 0.93- (3H) , 2.48 (3H) , 3.40 (2H) , 
4.73-4.90 (2H), 5.70 (1H) , 5.98 (1H) , 7.24-7.49 (5H) . 7.76 (1H) 

ppm. 



( 3 S , 4 Z ) - 5 - ( 2 -Me thyloxazol - 4 -yl ) - 1 - [ ( 4 S , 5R) - 4 -roe thy 1- 5 -phenyl - 
oxazolidin-2-on-3-yl] -3- 1 [dimethyl (1, l-dimethylethyl)silyl]oxy) - 

4 - f luoro - 4 - pent en- 1 - one 

Analogously to Example 11, 16.2 g (43.5 mmol) of compound A 
that is produced according to Example 27e is reacted, and after 
working-up and purification, 15.9 g (32.5 mmol, 75%) of the title 
compound is isolated as a colorless oil. 

* 

l H-NMR (CDCl,) : 5 - 0.11 (6H), 0.88 (9H) , 0.90 (3H) , 2.46 
(3H), 3.24 (1H), 3.52 (1H) , 4.77 (1H) , 4.89 (1H) , 5.66 (1H) , 5.83 

■ < 

(1H), 7.23-7.48 (5H) , 7.74 (1H) ppm. 



Example 27g 

(3S.4Z) - 5 - ( 2 -Me thyloxazol -4 -yl ) -3- [ [dimethyl (1,1- 
dimethylethyl)silyl]oxy]-4-fluoro-4-pentenoic acid ethyl ester 

Analogously to Example 22e, 15.6 g (32.6 mmol) of the 

compound that is produced according to Example 27f is reacted. 

and after working-up and purification, 11.4 g (32 mmol, 98%) of 

the title compound is isolated as a colorless oil. 
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1 H-NMR (CDC1,) : 5 - 0.08 (6H) , 0.88 (9H) , 1.26 (3H) , 2.43 
(3H), 2.67 (2H), 4.13 (2H) , 4.71 (1H) , 5.80 (1H) . 7.72 (1H) ppm 



Example 27h 

(3S, 4Z) -5- (2-Methyloxazol-4-yl) -3- t [dimethyl (1,1- 
dimethylethyl) silylloxy] -4-fluoro-4-penten-l-ol 

Analogously to Example 22f, 11.4 g (31.9 mmol) of the 
compound that is produced according to Example 27g is reacted, 
and after working-up and purification, 9.16 g (29 mmol, 91%) of 

■ 

the title compound is isolated as a colorless oil.. 

l H-NMR (CDC1,): 6 - 0.07 (3H) , 0.10 (3H) , 0.90 (9H) , 1.94 
(2H), 2.08 (1H), 2.43 (3H) , 3.73 (1H) , 3.80 (1H), 4.49 (1H) , 5.80 
(1H), 7.71 (1H) ppm. 



■ * 

Example 27i 

(3S,4Z) -5- (2-Methyloxazol-4-yl) -3- ( [dimethyl (1,1- 
dimethylethyl) eilyll oxy) -1 -iodo-4 -f luoro-4 -pentene 

Analogously to Example 22g, 7.16 g (22.7 mmol) of the. 
compound that is produced according to Example 27h is reacted, 
and after working-up and purification, 8.06 g (18.9 mmol, 83%) of 
the title compound is isolated as a colorless oil . 

. l H-NMR (CDC1,): 6 - 0.09 (3H) , 0.15 (3H) , 0.91 (9H) , 2.20 
(2H). 2.46 (3H), 3.23 (2H) , 4.33 (1H) , 5.80 (1H) , 7.73 (1H) ppm. 
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Example 27j 

(3S, 4Z) -5- (2-Methyloxazol-4-yl) -3- [ tdimethyl (1,1- 
dimethylethyl) silyljoxy] -4-f luoro-4-pehtehe-l- 
triphenylphosphonium iodide 

Analogously to Example 22h, 8.06 g (18.9 mmol) of the 
compound that is produced according to Example 27i is reacted, 
and after working-up and purification, 10.7 g (15.6 mmol, 82%) of 
the title compound is isolated as a colorless oil. 

*H-NMR (CDCl,): 5 - 0.10 (3H) , 0.18 (3H) , 0.87 (9H) , 1.97 
<1H), 2.10 (1H), 2.42 (3H), 3.48 (1H) , 3.97 (1H) , 4.86 (1H) , 5.93 
(1H), 7.63-7.88 (16H) ppm. * 



Example 27k 

(2S, 6E/Z, 9S, 10Z) -9- t [Dimethyl (1, 1-dimethylethyl) silyl] oxyl -10- 
f luoro-11- (2-methyloxazol-4-yl) -1- ( t et rahydropyran- 2 -yloxy ) -2,6- 
dimethyl -undeca-6 , 10-diene 

Analogously to Example 22i, 3.20 g (14.0 mmol) of the 
compound that is produced according to Example 27j is reacted, 
and after working-up and purification, 3.53 g (6.9 mmol, 49%) of 
the title compound is isolated as a colorless oil. 

>H-NMR (CDC1,): 5 - 0.08 (6H) , 0.84-0.97 (12H) , 1.09 (1H) , 
1.22-2.04 (12H), 1.59*1.68 (3H) , 2.30-2.49 (2») , 2.44 (3H) , 3.06 
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3.27 (1H), 3.42-3.62 (2H) , 3.86 (1H) , 4.19 (1H) , 4.55 (1H) , 5.12. 

* 

(1H), 5.73 (1H). 7.71 (1H) ppm. 



Example 271 

(2S, 6E/Z, 5S, 10Z) -9- [ [Dimethyl (l, 1-dimethylethyl) silyljoxy) -10- 
fluoro-11- (2-methyloxazol-4-yl) -l-hydroxy-2,6-dimethyl-undeca- 

0 

6,10-diene 

Analogously to Example lk, 3.48 g (6.83 mmol) of the 
compound that is produced according to Example 27k is reacted, 
and after working-up and purification, 2.28 g (5.36 mmol, 78%) of 
the title compound is isolated as a colorless oil. 

*H-NMR (CDC1,): 6 - 0.08 (6H) , 0.83-0.94 (12H) , 1.03 (1H) , 

■ 

1.21-1.70 (5H), 1.58+1.68 (3H) , 1,91-2. OS (2H) , 2.27-2.50 (2H) , 
2.44 OH), 3.37-3.52 (2H) , 4.19 (1H) , 5.12 (1H) , 5 ? 72 (1H) , 7.72 
(1H) ppm. 



Example 27m 

(2S,6E/Z,9S,10Z) -9- [lDimethyl(l,l-dimethylethyl)silylloxy] -10- 
f luoro-11- (2-methyloxazol-4-yl) -2, 6 -dimethyl -undeca- 6. 10 -dienal 
Analogously to Example In, 2.28 g (5.36 mmol) of the 

■ 

compound that is produced according to Example 271 is reacted, 
and after working-up and purification, 2.27 g (5.36 mmol, 100%) 
of the title compound is isolated as a colorless oil. 
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l H-NMR (CDC1,): 6 - 0.06 (6H) , 0.90 (9H) , 1.03+1.08 (3H) , 
1.21-1.46 (4H>, 1.57+1.66 (3H) , 2.00 (2H) , 2.21-2.42 (3H) , 2.45 
(3H>, 4.19 (1H), 5.14 (1H) . 5.73 (1H) , 7.71 (1H) , 9.59 (1H) ppm 



Example 27n 

(4S (4R, 5S, 68, 10B/Z, 13S, 14Z) ) -4- (13- 1 1(1,1- 

Dimethylethyl)dimethylsilyl)oxy] -4- (prop-2-in-l-yl> -14-f luoro-15- 
(2-methyloxa 2 ol-4-yl)-3-oxo-5-hydroxy-2,6,10-triinethyl-pentadeca- 

lO,l4-dien-2-yl)-2,2-dimethyl-U,3ldioxane (A) and 

(4S (4S, 5R.6S, 10E/Z, 13S, 14Z) ) -4- (13- [[(1.1- 

dimethylethyl)dimethylsilyl]oxy] -4- (prop-2-in-l-yl) -14-f luoro-15- 
(2-methyloxazol-4-yl) -3-oxo-5-hydroxy-2. 6, 10-trimethyl-pentadeca- 
10,14-dien-2-yl)-2,2-dimethyl-[l,3ldloxane (B) 

Analogously to Example lc, 1-87 g (4.41 mmol) of the 
compound, produced according to Example 27m, with (4S)-4-(2- 
methyl-3-oxo.7-tri«ethylBilyl-hept-6-in-2-yl)-2,2-dimethyl- 

[l,3]dioxane, which was produced according to the process 
described in OB 19751200.3, is reacted, and after working-up and 

♦ 

purification, in addition to starting material, 1.37 g (1.87 
mmol, 42%) of title compound A as well as 190 mg (0.26 mmol, 6%) 
of title compound B are isolated in each case a. a colorless oil 

X H-NMR (CDC1,) Of A: 5 - 0.02-0.16 USB) , 0.81-0.93 (12H) . 
0.97-1.78 (13B), 1.06 (3H) , 1.39 (ID. 1.58+1.67 (3H) . 1.91-2.08 
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(2H), 2.30-2.48 (3H) , 2.44 (3H) , 2.55 (1H) , 3.03 (1H) , 3.45 (1H) , 

3.52 (1H), 3.88 (1H) , 3.99 (1H) , 4.08-4.23 (2H) , 5.12 (1H), 5.72 
(1H) , 7.72 (1H) ppm. 

l H-NMR (CDC1,) of B: 5 - 0.01-0.12 (15H) , 0.82-1.73 (18H) , 

0.89 (9H), 1.17 (3H). 1.40 (3H) , 1.58+1.67 (3H) , 1.88-2.05 (2H) , 

2.28-2.57 (3H), 2.42 (3H) , 3.41 (1H) , 3.59 (1H) , 3.79-4.05 (3Hf , 
4.18 (1H), 5.11.<1H), 5.72 (1H) , 7.70 (1H) ppm. 

• > 

Example 27o 

* 

(3S, 6R, 7S, 8S, 12E/Z, 15S, 16Z) -15- [ t (1, 1- 

Dimethyl ethyl) dimethylsilyl] oxy) -6- (3- (trimethylsilyl) -prop-2-in- 
1-yl) -16-fluoro-l,3,7-trihydroxy-4,4,8, 12-tetramethyl-17- (2- 
methyloxazol-4-yl) -heptadeca-12, 16-dien-5-one 

Analogously to Exatrple Ik, 2.16 g (2.94 mmol) o£ cotrpound A 

* • 

that is produced according to Bxanple 27n is reacted, and after 
working-up and purification, 1.47 g (2.12 mmol, 72%) of the title 

■ 

compound is isolated as a colorless oil. 

l H-NMR (CDC1,) s 5 - 0.03 (6H) , 0.15 (9H) , 0.85-0.95 (12H) , 

0.98-1.80 (7H), 1.15 (3H) , 1.27 (3H) , 1.57+1.66 (3H) , 1.90-1.08 
(2H>, 2.30-2.45 (3H) , 2.49+2.51 (3H) , 2.58-2.72 (2H) , 2.90+"3.03 
(1H), 3.37-3.72 (3H) , 3.88 (2H) , 4.07-4.22 (2H> , 5.11 (1H) , 
5.63+5.70 (1H), 7.71 <1H) ppm. 
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Example 27p 

(3S, 6R, 7S, 8S, 12B/Z, 15S, 16Z) -16-Fluoro-l, 3 , 7, 15-tetrakis- (1(1,1- 

dimethylethyl) dimethylsilyl] oxy] -6- (3- (trimethylsilyl) -prop-2-in- 
1-yl) -4,4,8,12-tetramethyl-17- (2-methyloxazol-4-yl) -heptadeca- 

12 , 16-dier--5-one • 

Analogously to Example ll» 1.47 g (2.12 mmol) of the 
compound that is produced according to Example 27o is reacted, 
and after working-up and purification, 2.13 g (2.05 mmol, 97%) of 

* * 

the title compound is isolated as a colorless oil. 

l H-NMR ' (CDCl,) : 6 - 0.00-0.15 (33H) , 0.83-0.98 (39H) , 1.00- 
1.72 (7H), 1.07 (3H), 1.26 (3H) , 1.59+1.67 (3H) , 1.94 (2H) , 2.27- 
2.43 (2H), 2.43 (3H) , 2.51 (2H) , 3.28 (1H) , 3.52-3.71 (2H) , 3.78 
(1H), 3.88 (1H), 4.18 (1H) , 5.12 (1H) , 5.73 (1H) , 7.71 (1H) ppm. 



Example 27q 

(3S, 6R, 7S, 8S, 12B/Z, 15S, 16Z) - 16 -Fluoro-1- hydroxy- 3 , 7 , 15-tris- 
[ [ (l, l-dimethylethyl) dimethylsilyl] oxy] -6- (3- (trimethylsilyl) - 
prop-2-in-l-yl) -4,4,8,12-tetramethyl-17- (2-methyloxazol-4-yl) - 
heptadeca-12, 16-dien-5-one 

Analogously to Example lm, 2.13 g (2.05 mmol) of the 
compound that is produced according to Example 27p is reacted, 
and after working-up and purification, 1.47 g (1.60 mmol, 78%) of 
the title compound is isolated as a colorless oil. 



p 
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l H-NMR (CDCl,) : 6 - 0.00-0.15 (27H) , 0.83-0.98 (30H) , 1.02- 
1.77 (7B), 1.10 (3B), 1.27 (3H) , 1.59+1.68 (3H) , 1.89-2.07 (3H) , 
2.30 r 2.52 (3H), 2.45 (3H) , 1.68 (IB). 3.27 (1H) , 3.60-3.71 (2B) . 
3.79 (IB), 4.05-4.23 (2B) , 5.13 (IB), 5.73 (1H) . 7.70 (IB) ppm. 



Example 27r 

(3S, 6R, 7S, 8S, 12E/Z, 15S, 16Z) -16-Fluoro-5-oxo-3 , 7 , 15-tris- [ [ (1,1- 
dimethylethyDdimethylsilylJoxy] -6- (3- (trimethylsilyl) -prop-2-in- 
1-yl) -4,4,8,12 : tetramethyl-17- (2-methyloxazol-4-yl) -heptadeca- 

12,16-dienal 

Analogously to Example In, 1.47 g (1.60 mmol) of the 
compound that is produced according to Example 27q is reacted, 
and after working-up, 1.62 g (max. 1.60 mrool) of the title 
compound is isolated as a colorless oil. 

*H-NMR (CDC1,) of a purified sample: 6 = -0.01-0.11 (27B) , 

0.83-0.98 (30H), 1.00-1.56 (SB), 1.11 (3B) , 1.28 (3B) , 1.59+1.68 

(3H), 1.88-2.02 (2B), 2.29-2.50 (4B) , 2.43 (3H) , 2.58-2.71 (2B) , 

3.26 (IB), 3.78 (1H) , 4.18 (1H) , 4.50 (IB), 5.12 (IB), 5.73 (IB). 
7.71 (IB), 9.77 (1H) ppm. 



Example 27s 

■ 

(3S, 6R, 7S, 8S, 122, 15S, 16Z) -16-Pluoro-5-oxo-3 , 7 , 15-tris- [[(1.1- 
dimethylethyDdimethylsilylloxyl -6- (3- (trimethylsilyl) -prop-2-in- 
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1-yl) -4,4,8,12-tetramethyl-17- (2-methyloxazol-4-yl) -heptadeca- 
12,16-dienoic acid (A) and , 

(3S, 6R, 7S, 8S, 12E, 15S, 16Z) -16-f luoro-5-OXO-3 , 7, 15-trie- ([(1,1- 
dimethylethyDdimethylsilyl) oxy] -6- (3- (trimethylsilyl) -prop-2-in- 
1-yl) -4,4, 8, 12-tetramethyl-17- (2-methyloxazol-4-yl) -heptadeca- 

12,16-dienoic acid (B) 

Analogously to Example 22q, 1.60 g (max. 1.60 mmol) of the 
compound that is produced according to Example 27r is reacted, 
and after working-up and purification, 601 rog (642 fimol, 40%) of 
title compound A as well as 500 mg (534 |imol, 33%) of title 
compound B are isolated in each case as a colorless oil. 

X H-NMR (CDC1,) Of A: 5 - -0.04-0.19 (27H) , 0.89 (27H) , .0.96 
(3H), 1.05-2.53 (13H), 1.19 (3H) , 1.26 (3H) , 1.69 (3H) , 2.46 

(3H), 2.63 (1H), 3.32 (1H) , 3.71 (1H) , 4.61 (1H) , 4.39 (1H) , 5.18 

(1H), 6.08 (1H), 7.73 (1H) ppm. 

l H-NMR (CDC1,) Of B: 6 - -0.02-0.18 (27H) , 0.90 (30H) , 

0.99-2.67 (14H), 1.21 (6H) , 1.58 (3H) , 2.46 (3H) , 3.32 (1H) , 3.74 

(1H), 4.13 (1H), 4.36 (1H) , 5.10 (1H) , 5.79 (1H) , 7.72 (1H) ppm. 

Example 27t 

(3S, 6R, 7S, 8S, 12Z, 15S, 16Z) -16-Pluoro-5-oxo-3,7-bis- (I (1,1- 

dimethylethyl)dimethyleilyl]oxy] -15-hydroxy-6- (prop- 2 -in- 1-yl) - 
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4,4, 8, 12-tetramethyl-17- (2-methyloxazol-4-yl) -heptadeca-12, 16- 
dienoic acid 

■ 

Analogously to Example le, 601 mg (642 fimol) of compound A 
that ia produced according to Example 27a is reacted, and after 
«orking-up, 657 mg (max. 642 jwol) of the title compound is 
isolated as a crude product, which is further reacted without 
purification. 



■ 

Example 27u 

(4S, 7R, 8S, 9S, 13Z, 168 (Z) ) -4, 8-Bis- [ [dimethyl (1,1- 

dimethylethyl) silyll oxyl -16- (1-f luoro-2- (2-methyloxa 2 ol-4- 
yl) ethenyl) -7- (prop-2-in-l-yl) -l-oxa-5; 5 . 9, 13-tetramethyl- 

♦ 

cyclohexadec- 13 -ene-2 , 6-dione 

Analogously to Example lq, 657 mg (max. 642 /««ol) of the 
compound that is produced according to Example 27u is reacted, 
and after working-up and purification, 91 mg (124 ,imol, 19%) of 
the title compound is isolated as a colorless oil. 



Example 27 v 

(4S, 7R, 8S, 9S, 13Z, 16S (Z) ) -4, 8-Dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol-4-yl) ethenyl) -7- (prop-2-in-l-yl) -l-oxa-5, 5, 9, 13 
tetramethyl-cyclohexadec-13-ene-2 , 6-dione 
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Analogously to Example 1, 91 n»g (124 /anol) of the compound 
that is produced according to Example 27u is reacted, and after, 
working-up and purification, 45 mg (89 pool, 73%) of the title 
compound is isolated as a colorless oil. 

l K=I3MR (CDC1,): 5 - 1.05 (3H) , 1.10 (3H) , 1.20-1.42 (4H) . 
1.37 <3H), 1.58-1.94 (2H) , 1.69 (3H) , 2.04 (1H) , 2.20-2.84 <8H), 
2.45 (3H), 3.20 (1H) , 3.38 (1H) , 3.78 (1H) , 4.20 (1H) , 5.11 (1H) , 
5.43 (1H), 5.90 <1H), 7.73 (1H) ppm. 



Example 28 

r*a _ ?» . aa . i ™. i fig M 1 -4 . R-Dl hvdrnxv-lfi- f 1 -f 1 iinrn-2- ( 2 - 

_ 1 - y1 ) P v>, a « Y T >■?. {pggp-2- - 1 -vl 1 - 1 -nxw - 5 . 5 . 9 . 1 3 - 




Example 28a 

(3S, 6R, 7S. 8S, 12E, 158, 16Z) -16-Pluoro-5-oxo-3 , 7-bis- [[(1,1- 
dimethylethyl)dimethylsilyl]oxy) -15 -hydroxy- 6- (prop-2-in-l-yl) - 
4,4,8,12-tetramethyl-17- (2-methyloxazol-4-yl) -heptadeca-12, 16- 

dienoic acid 

Analogously to Example le, 500 mg (534 funol) of compound B 
that is produced according to Example 27f is reacted, and after 
working-up, 517 mg (max. 534 (iwol) of the title, compound is 



i 
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as crude product, which ia further reacted without 



purification 



Example 28b 

(4S,7R, SS, SS, 13S, 16S (Z) ) -4, 8-Bis- [ [dimethyl (1, 1- 
dimethylethyl) silylloxy] -16- (l-fluoro-2- (2-methyloxazol-4- 

« 

yDethenyl) -7- (prop-2-in-l-yl) -l-oxa-5,5,9, 13-tetramethyl- 
cyclohexadec-13-ene-2,6-dione 

Analogously to Example lq, 517 mg (534 fimol) of the compound 
that is produced according to Example 28a is reacted, and after 
working-up and purification, 128 mg (175 pooi, 33%) of the title 

■ 

compound is isolated as a colorless oil. 



Example 28c 

Ha 7P . as , ga, i lsam 1 -4 . 8-pi 





Analogously to Example 1, 128 mg (175 (twol) of the compound 



Exampl' 



working-up and purification, 54 mg (107 mmol, 61%) of the title 
compound is isolated as a colorless oil. 

'H-NMR (CDC1,): 5 - 0.89 (1H) , 0.98 (3H) , 1.02 (3H) , 1.20- 
2.23 (7H), 1.33 (3H) . 1.59 (3H) , 2.40-2.61 (6H) , 2.42 (3H) , 3.57 
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(1H), 3.77 <1H), 3.82 (1H) , 3.87 (1H) , 4.33 (1H) . 5.08 (IB), 5.53 



(IB), S.87 (IB), 7.72 (IB) ppm 



Example 29 



^- y i%-i-««— s «, 9.n-tPtrsTnf.l-hYT-7-(prnp-2-ftn-1-yl)-CY< 



Analogously to Example 21. 41.4 mg of the title compound is 
obtained from s-chloro-2-methylbenzothiazole as a colorless oil. 

*H-NMR (CDC1,): 5 - 1.04 (3B), 1.07 (3H) . 1.24 (3H) . 1.72 
<3H>, 1.3-1.8 (3B>, 1.89 (IB) , 2.26-2.63 (7H) . 2.84 (3H) . 2.90 
(2B>, 3.36 (1H). 3.78 CIS). 4.12 (IB) . 5.05 (1H) . 5.07 (1H) . 5.19 
(1H>. 5.76 (1H). 5.88 (1H) . 7.34 (IB) . 7.80 (IB). 7.95 (IB) ppm. 



30 





-1-yl) -c 



iompound 



obtains from s-ehloro-2-m.thylbenzothi.xol. a. • colorX... oil . 

'H-MMR (CDC1,). S - I-"" »"> • ^ (38) ' l " ° H) ' 1 *" 
OB. 1.5-1.97 (3H). 1.75-1.99 (2?). 2.09-2.58 (7H) . 2.79 (1H) . 
2.93 OH). 3.55 (1H) , 3.80 (IB). 3.86 (1H) . 4.08 (IB) . 4.49 (1H) . 
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4.93 (1H). 5.00 (1H), 5.01 (1H) . 5.73 (1H) , 6.03 (1H) , 7.28 (1H) , 

■ 

7.77 (1H), 8.00 (1H) ppm. 



Exastpl* 31 




-a. a 




fcadacanaaJS <>-Hionw (b) 



Analogously to Example 10 , 13 . 6 mg of title compound A and 
4.5 mg of title compound B are obtained from 25.0 mg of the title 
compound that is produced in Example 29. 

l H-NMR (CDC1,) of title compound A: 5 - 0.98 (3B) , 1.02 
(3H>, 1.23 (3H>, 1 ; 32 (3B> , 1.2-1.8 (7B> . 2.18 <2H) , 2.27 (1H) , 
2.43-2.69 (4B), 2^84 (3H) , 2.93 (IB)., 3.60 (1H) . 3.69 (IB) . 4.21 
(1H>,.4.44 (IB), 5.02 (1H) . 5.06 (IB) , 5.72 (1H) . 6.19 (IB), 7.36 
(IB)', 7.82 (IB), 7.94 (IB) ppm. 

*B-HMR (CDC1,) of title compound B: 5-0.98 (3B) , 1.00 
(3B>, 1.31 (3B), 1.34 <3B> , 1.1-1-75 (6B) . 1.83 (IB), 2.0-2.65 
(6B), 2.84 (3B), 3.03 (IB), 3.06 (IB) , 3 .28-3 .43 (2B) . 4.03 (IB), 
4.31 '(IB), 4.98 (IB), 5.03 (IB), 5.75 (IB), 6.27 (IB), 7.36 (IB), 
7.81 (IB), 7.97 (IB) ppm. 
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Example 32 



iw.ng.ls q . tfigl-T.n -fHhvdroxv-3- (2-mftthvl- 



_->-,t.-1 -y-M -ft R.12 .1 fi- fcafcT»»nwthvl - 

-j^a-diana and 





Analogously to Example 10. 17.7 rog of title compound A and 
14.6 mg of title compound B are obtained from 60.0 mg of the 
title compound that is produced in Example 30 by plate cleaning- 
with a mixture that consists of methylene chloride/ ethyl acetate 



at a 6,:4 ratio. 



:ompound 



(3H>, 1.31 <3H). 1.38 (3H) , 1.2-1.9 <7H) , 2 .01-2 .15 (1H) , 2.21- 

2.35 <3H>, 2.46-2.65 (3H) . 2.83 <3H> . 2.93 (1H) , 3.47 (1H) , 3.83 
<1H>, 4.20-4.34 <2H>, 5.02 (1H) , Sl07 (1H) . S.79 (1H) . 6.13 (1H) . 

7.36 (1H). 7.81 UH), 7.96 (1H) ppm. 

l H-NMR (CDC1,) of title compound B: 6 - 1.01 (3H) , 1.04 
<3H>, 1.14 <3H>, 1.33 (3H) . 1.1-1.75 (6H) , 2.05-2.37 <4H> , 2.42- 
2.65 (3H>, 2.84 (3H) . 2.88 (1H) , 3.03 (1H) . 3.42 (1H) , 3.49 (1H) , 
3.79 (1H). 4.26 (1H) . 5.02 (1H) . 5.06 (1H) . 5.74 (1H) , 6.12 (1H) . 
7.32 (1H), 7.80 (1H), 7.94 (1H) ppm. 
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Example 33. 

pa , itn*\ ?a ioH.iig.i2a.i6al-7.il-Dlhvrtroxv-3-f2-mflthY l - 
^ w ^» a «oi -g-yl Ui a. f r r nr .;-^.i . Y 1 1 -ft ■ ft ■ 12 . 16-tfttnunethvl-4 . 17- 
fl f/w«hig yOftM4.'1 .OlhfepfcinWinnn-S. 9-rtinne (A) 

fig.^g t*\ ■ 7S. 10R. 13 g . 128. 16R) -7 . ll -dihvrirnxv-3- (2-aathy l - 

h .^i.s-y-n- 1Q- t^-m.^n-i-vll -ft .8.12. 16-tftfrmnftfhYl -4 . 17- 



j*4 r.ir»>>4 g Y <o oJJJLJ^ftJ haptad^rnnw-S. 9-rtlona fB) . 

Analogously to Example 10, 20 mg. (39 /tmol) of the compound 
that is produced according to Example 21 is reacted, and after 
working-up'and purification, 11.2 mg (21 jmel, 54%) of title 
compound A and 2.9 mg (5.5 imol, 14%) of title compound B are 
isolated in each case as a colorless oil. 

l H-NMR (CDC1,) Of A: 5 - 0.98 (3H) , 1.02 (3H) , 1.19-1.78 

s> 

(7H), 1.22 (3H), 1.30 (3H) , 2.15 (2H) , 2.28 (1H) , 2.33-2.60 (4H) , 
2.64 (3H), 2.92 (1H) , 3.58 (1H) , 3.69 (1H) , 4.18 (1H) , 4.29 (1H) , 
S.01 (1H), 5.08 (1H), 5.72 (1H) , 6.14 (1H) , 7.31 (1H) , 7.47 (1H) , 
7.64 (1H) ppm. 



Example 34 

la Vitro Activity of Bpothilbne Derivatives on Human Tumor Cell 

t 

Lines 

a) IC„ values tnM] for the growth inhibition of human MCP-7- 
breast and multi-drug-resistant NCl/ADR-carcinoma cell lines of 
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epothilone derivatives with 13 Z -unsaturated in the crystal -violet 
assay in comparison to Taxol. 
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Table 1: 

Compound 
Taxol 



Example 9 

13 

Example 15 

21 

Example 23 
Example 27 



212 



NCI /ADR 


Selectivity* 


> 100 


> 28.6 


75 


2.5 


70 


2.8 


41 


2.4 


n.d. 




n.d. 




n.d. 




62 


5.6 


41 


1.6 



« selectivity - 1C M - (NCI/ADR) i IC M (MCF-7) i n.d.* not yet 



The compounds of applicants' invention have a significantly 
higher active strength in comparison to Taxol. All the compounds 

to the invention which were tested show an action on 




the multi-drug-resistant cell line NCI /ADR not exhibited by 



b) IC,, values [nM] for the growth inhibition of human MCF-7 - 
breast- and multi-drug-resistant NCl/ADR carcinoma cell lines of 

V 

was formed from 



epothilone derivative with 13,14-ct-epoxide, 
the 13-2-configured double bond in the crystal -violet assay in 

comparison to Taxol. 
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♦ Selectivity - IC„- (NCI/ADR) : IC,,- (MCF-7) 



PCT/IB 00/00657 



Compound 


MCF-7 


NCI /ADR 


Selectivity* 


Taxol 


3J 


> 100 


> 29 


Example 4A 


■ 

1.3 


9.1 


7.0 


» 

Example 5A 


3^1 


3.8 


1.2 


Example 10A 


1^2 


3.6 


3.0 


Example 25 


2.3 


11 




• 



in contrast to Taxol, all compounds of the invention show an 
action on the multi-drug-resistant cell line NCI /ADR. 
c) IC,, values tnM] for the growth inhibition of human MCF-7 : 
breast- and multi-drug-resistant NCI / ADR - carcinoma cell lines of 
epothilone derivatives with 13, 14 -epoxide, which was formed from 
the 13-E-configured double bond, in a crystal -violet assay in 
comparison to Taxol. 
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Table 3: 



Compound 


MCF-7 


MCI/ADR 


Selectivity* 


Taxol 


3.5 


> 100 


> 29 


Example 6A or B 


4.3 


68 


15.8 


Example 12A or B 


40 


61 


1.5 


Example 12B or A 


4.8 


53 


li.O 


♦ 

Example 26A or B 
* Selectivity » IC, 


18 

(NCl/ADR) * 


60 

ICjo • (MCF-7 ) 


3.3 



In contrast to Taxol, all compounds show an action on the 
mult i -drug -resistant cell line KCl/ADR. 

The preceding examples can be repeated with similar 
by substituting the generically or specifically described 
reactants and/or operating conditions of this invention 



for those 




used in the preceding 

From the foregoing description, one skilled in the art can 
easily ascertain the essential characteristics of this invention 
and, without departing from the spirit and scope thereof, can 
.nake various changes and modifications of the invention to adapt 
it to various usages and conditions. 
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Claims 



1. An epothilone compound of formula I, 




It 



in which 



R x \ R tt are the same or different and mean hydrogen; C t -C l9 
alkyU C € -C» aryl, or CVCao aralkyl, each optionally 
substituted; or taken together a -(CH,).- group with m 
- 1, 2, 3, 4 or 5 or a - (CH,) -O- (CH,) - group; 



,3m 



means 



hydrogen, C t -C l9 alkyl, C,-C u aryl or C,-C„ 



aralkyl, each optionally substituted; 



- <CH,) M -C«C- (CHjJp.-R 2 -; - (CH,)»-C-C- (CH a ) p .-R a *, 



n (fVj— O 

— v^?r — *" 



(pH 1 )=-R M » ; or 
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means - (CH^-CC- - (CH^-C-C, (CH,),,,-^, 



9 PV 

R26b , or — {OVrf ^-(CH^-R 286 



n means 0 to 5, 

ra, rb are the same or different and mean 0 to 4, 
pa, pb are the same or different and mean 0 to 3, 
r* means hydrogen or a C r C x0 alkyl, C,-C u aryl or C,-C t 

aralkyl, each optionally substituted, 
r» means OH or OPG M where PO" is a protective group, 
r" means hydrogen, OR»" or Hal, where R 1 " is hydrogen, 
S0,-alkyl, SO a -aryl or SO,-aralkyl, 



R* 



means hydrogen, C x -C ie alkyl, C«-C u aryl or C,-C„ 
aralkyl, each optionally substituted; Hal; OR**; or CM; 
r»» means hydrogen or a protective group PG», 
r«*, R»* are the same or different and mean hydrogen; C x -C„ 
alkyl, <VC U aryl or C,-C ao aralkyl, each optionally 
substituted; C»-C w acyl, or, iff pa or pb > 0, 
additionally a group OR", 
means hydrogen or a protective group PG«, 
means hydrogen. C x -C w alkyl, C.- Cia aryl, C,-C, 0 aralkyl, 
each optionally substituted; or (CH,).-T, 
whereby 



R* 



WO 00/66589 



PCT/IBOO/00657 



217 



s stands for 1. 2. 3 or 4, 

* 

T stands for OR" or Hal, 

r" stands for hydrogen or a protective group 

PG\ 

■ 

* 

r', R* each mean a hydrogen atom, or taken together an 



X 



additional bond or an oxygen atom, 

■ 

means a group X-CR*- or a bi- or tricyclic aryl 
radical, 

means hydrogen; halogen; CM; or a C x -C„ alkyl, C.-C^ 
aryl, C,-C, 0 aralkyl group each of which can be 

■ > 

substituted, 

means an oxygen atom, two alkoxy groups OR", a C,-C lc - 
alkylene-o,»-dioxy group which can be straight -chain or 
branched, H/OR' or a grouping CR l0 R". 
whereby 

r» stands for a C^C^ alkyl radical, 

r» stands for hydrogen or a protective group PG", 

R l, ,R u are the same or different and stand for 

» 

hydrogen; a (VC,, alkyl, C,-C ia aryl or 0,-C,, 
aralkyl radical each optionally substituted; or 
R 10 and R u together with the methylene carbon atom 
jointly stand for a 5- to 7-membered carbocyclic 

ring. 
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■ 

D-E means a group -CHj-CH,-, -O-CH,- , 

A-Y means a group 0-C<«0), O-CH,, CH,C(-0), NR 2, -C(-0> , or 
NR^-SO,, 

R" means hydrogen or Cj-C^ alkyl, 
Z means an oxygen atom or H/OR", 
whereby 

r u . is hydrogen or a protective group PG\ 
Hal means halogen. 

2. A compound of formula I according to claim 1, wherein 
R a * stands for a hydrogen atom. 

■ 

■ 

■ B 

3. A compound of formula I according to claim 1, wherein 
R" and R 1 * in each case stand for a methyl group or together form 
a dimethylene or trimethylene group. 

■ 

« 

e 

4. A compound of formula I according to claim 1, wherein O 
is a group X - CR'- where R' is a halogen atom or a nitrile 
group . 

5. A compound according to claim 4, wherein R* is a 
fluorine atom. 
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6. A compound of formula I according to claim 1, selected 

from the group consisting of : 

(4S, 7R, 8S. 9S, 13E/Z, 16S (E) ) -4, 8-Dihydroxy-16- (l-methyl-2- (2- 

■ 

pyridyl) ethenyl) -1-oxa-S. 5, 9, 13-tetramethyl-7- (but-3-in-l-yl) - 

cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (l-methyl-2- (2-pyridyl)ethenyl) -8,8,12,16-tetramethyl- . 
4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 8S, 93, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but-3-in-l-yl) - 

cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) , 78, 10R, HR, 128, 16R/S) -7, ll-dihydroxy-10- (but -3- 

in- 1 -yl ) - 3- (2 - (2 -pyridyl ) ethenyl ) - 8 , 8 , 12 , 16 - tetraroethyl -4 , 17 - 
dioxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S, 7R, 8S, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-fluoro-2- (2- 

pyridyl) ethenyl) -l-oxa-S, 5,9,13-tetramethyl-7- (but-3-in-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 



-dihydroxy 



in-l-yl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) -8. 8, 12. 16-tetramethyl- 
4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 98, 13B/Z, 168 (B) ) -4 , 8 -dihydroxy- 16- (l-chloro-2- (2- 

pyridyl)ethenyl)-l-oxa-5,S,9,13-tetramethyl-7-(but-3-in-l-yl)- 
cyclohexadec-13 -ene-2, 6-dione , 
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(1S/R, 3S (E) , 7S, 10R. 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-chloro-2- (2 -pyridyl ) ethenyl )-8 f 8.12,16- t et ramethyl - 
4 , 17 -dioxabicyclo (14 . 1 . 0] heptadecane-5 . 9-dione 

(48, 7R, 8S, 98, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl ) ethenyl ) -l=cxs-S,5, 9,13 -tet ramethyl - 7 - (but -3 -en- 1 -yl ) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R) ,38(8) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-pyridyl)ethenyl).-8,8,12,16-tetramethyl- 

■ * 

4 ,17 -dioxabicyclo 114 . 1 . 0] heptadecane-S ," 9-dione 

(4S. 7R. 88, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-oxa-5,S. 9,13-tetramethyl-7- (but -3 -en-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 38 (B) , 78, 10R,HR, 128, 16R/S) -7 , ll-dihydroxy-10- (but-3 - 

en-l-yl) -3- (2- (2 -pyridyl) ethenyl) -8,8,12,16-tetramethyl-4,17- 
dioxabicyclo (14 . 1 . OJ heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13B/Z,16S(B))-4,8-dihydroxy-16-(l-fluoro-2-(2- 

pyridyl)ethenyl)-l-oxa-5,5.9,13-tetra«nethyl-7-(but-3-en-l-yl)- 
cyclohexadec- 13 -ene-2, 6-dione 

(1S/R. 3S (B) , 78. 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 

en-l-yl) -3- (1-f luoro-2- (2 -pyridyl) ethenyl) -8 , 8 , 12 , 16-tetramethyl 
4 , 17 -dioxabicyclo [14 . 1 . 0 J heptadecane- 5 , 9-dione 
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(4S, 7R, 8S, 9S, I3E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 
pyr idyl ) ethenyl ) - 1 -oxa- S , 5 , 9 , 13 - tetramethyl - 7 - (but - 3 -en- 1 -yl ) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R,11R, 12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- {l-chloro-2- ( 2 -pyridyl) ethenyl) -8,8, 12, 16 -tetramethyl - 



4 , 17-dioxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S,7R(RS) ,8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- 
(2 -pyridyl ) ethenyl )- 1 -oxa- S , 5 , 9 , 13 -tetramethyl - 7 - (2 - 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(B),7S,10R(RS),11R,12S,16R/S) -7, ll-dihydroxy-10- (2- 

ft 

oxacyclopropyl - 1-ethyl) -3 - ( 1 -methyl-2 - (2 -pyridyl ) ethenyl ) - 
•8,8, 12, 16 -tetramethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 . 9- 

dione 

(4S , 7R (RS) , 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9. 13 -tetramethyl -7- (2 -oxacyclopropyl - 
1-ethyl) -cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 3S (B) , 78, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (2- (2-pyridyl) ethenyl ) - 8 , 8 , 12 , 16- 
tetramethyl -4, 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R (RS) , 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1 -f luoro-2 
(2-pyridyl) ethenyl) -l-oxa-5, 5; 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R (RS) . HR, 12S, 16R/S) -7 , ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) r 
8, 8, 3.2 , 16-tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9- 

dione 

(4S, 7R(RS) . SS. 9S, 13E/Z, 1€S (B) ) -4 , 8-dihydrbxy-16- (l-chloro-2 
(2-pyridyl) ethenyl) -i-oxa-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-l-ethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R{RS) , 11R, 128, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl - 1 - ethyl ) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 . 16-tetramethyl-4 . 17-dioxabicyclo 114 . 1 . 01 heptadecane-S , 9- 



dione 



■dihydroxy- 



pyr idyl ) ethenyl )-l-oxa-S. 5,9,13 - tet ramethyl - 7 - (prop- 2 - in- 1 -yl ) - 

cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 38 (E) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl- 
4 , i7.dioxabicyclo [14 . 1 . 0) heptadecane-5, 9-dione 

(4S, 7R,8S, 98, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl)ethenyl)-l-oxa-5,5,9,13-tetramethyl-7-(prop-2-in-l-yl)- 

cyc 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 38 (E) , 78, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (2- (2-pyridyl) ethenyl) -8, 8, 12, l6-tetramethyl-4, 17- 

♦ 

dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S.7R,8S,9S,13E/Z.16S(E))-4,8-dihydroxy-16-(l-fluoro-2-(2- 
pyr idyl ) e thenyl ) -l-oxa-5, 5, 9, 13- tet ramethyl - 7 - (prop- 2 - in- 1 -yl ) - 
cyclohexadec-13 -ene- 2, 6-dione ^ 

(1S/R, 3S (E> , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 

in-i-yl) -3-(l-fluoro-2- (2-pyridyl) ethenyl) =3,8.12,lS-tetramethyl- 
4 , 17 -dioxabicyclo 114 . 1 , 0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4, 8-Dihydroxy- 16- (l-chloro-2- (2- 

pyr idyl ) ethenyl ) - 1 -oxa- 5 , 5 , 9 , 13 - tet ramethyl - 7 - (prop-2 - in-1 -yl) - 

cyclohexadec - 13 - ene -2,6 -dione 

(1S/R, 3S (B) , 7S , 10R. HR, 12S, 16R/S) -7, ll-Dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) -8 , 8 , 12. 16-tetramethyl- 
4 , 17 -dioxabicyclo [14 . 1 .0] heptadecane-5 . 9-dione 

* 

(4S, 7R, 88, 9S, 13E/Z. 16S (B) ) -4 , 8-dihydroxy-16- (1 -methyl -2- (2- 
pyridyl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) - 

cycl ohexadec - 13 - ene -2,6- dione 

(1S/R, 3S (B) , 7S, 10R, HR, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 

en-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8, 8,12,16-tetramethyl 
4,17 -dioxabicyclo 1 14 . 1 . 0 1 heptadecane -5,9- dione 

(48. 7R, 8S, 9S. 13B/Z. 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
pyridyl)e t henyl)-l-oxa-5,5,9.13-tetramethyl-7-(prop-2-en-l-yl)- 

cyclohexadec-13 -ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, 11 -dihydroxy- 10- (prop-2- 
en- 1-yl) -3- (2- (2 -pyr idy 1 ) e thenyl )-8,8,12,16- te t rame thyl -4,17- 
dioxabicyclo [14. 1.0]heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy- 16- (1-f luoro-2- (2- 
pyr idyl )e thenyl) -l-oxa-5,5, 9, 13-tetrarasthyl-7- (prop- 2 -en- 1-yl) - 

cyclohexadec-13 -ene-2 , 6-dione 

(1S/R. 3S (E) , 7S, 10R. 11R, 12S, 16R/S) -7 , 11 -dihydroxy- 10- (prop-2- 
en-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) -8,8, 12, 16-tetramethyl 
4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-S, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8- dihydroxy- 16- (l-chloro-2- (2- 
pyridyl) ethenyl) -1-oxa-S, 5, 9, 13-tetramethyl-7- (prop- 2 -en- 1-yl) - 
cyclohexadec-13 -ene-2, 6-dione 

(1S/R, 3S (B) , 73, 10R, 11R, 12S, 16R/S) -7, 11 -dihydroxy- 10- (prop-2 
en-l-yl) -3- (l-chloro-2 - (2-pyridyl) ethenyl) -8,8,12, 16-tetramethyl 
4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S,7R(RS) , 8S,.9S,13B/Z, 168(B)) -4, 8 -dihydroxy- 16- (l-methyl-2 
( 2-pyridyl ) ethenyl ) - 1 -oxa- 5,5,9, 13 - tetramet hyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ehe-2 , 6-dione 

(1S/R, 38 (B) , 78, 10R(RS) , 11R, 12S, 16R/S) -7, 1 1 -dihydroxy- 10- 
( oxacyclopropylmethyl) -3- (l-methyl-2 - (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16- tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 

dione 
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* 

(4S f 7R{RS) , 8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16-l2- (2- 
pyridyDethenyl) rl-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyc'lopropylmethyl ) -cyclohexadec.-13-ene-2 , 6-dione 

(1S/R, 3S(B) ,7S,10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylraethyl)-3-(2- (2-pyridyl)ethenyl) -8,8,12.16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- 
(2-pyridyl)ethenyl). -l-oxa-5, 5,9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S (E) ,7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-fluoro-2- (2-pyridyl)ethenyl) - 
8 , 8 , 12 , 16 - tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 ,9- 

dione 

(4S, 7R(RS) , 8S, 98, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2 

« 

(2-pyridyl)ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S (E) , 78, 10R (RS) . 11R, 128, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16-tetramethyl-4 , 17-dioxabicyclo (14 .1.0] heptadecane-5 , 9- 

dione 

(4S, 7R, 88, 9S, 13B/Z, 168 (E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 
methyl thiazol -4 -yl) ethenyl) -i-oxa-5,5,9,13-tetramethyi-7- (but-3- 
ih-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R. 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 



in-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8 , 8, 12, 16- 
tetramethyl -4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane- 5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 

ir,ethylthiazol-4-yl)ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- (but-3- 
in-l-yl) - cyclohexadec- 13 -ene- 2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 

* 

in-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl -4 , 17 -dioxabicyclo [14 . 1 . 0 ] heptadecane- 5 , 9 -dione 

(4S,7R,8S, 9S,13B/Z,16S(B))-4,8-dihydroxy-16-(l-fluoro-2-(2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5. 5, 9, 13-tetramethyl-7- (but-3- 
in-i-yl) -cyclohexadec- 13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3 - 
in-l-yl) -3- (l-fluoro-2- (2-roethylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17 -dioxabicyclo [14 .1.0] heptadecane- 5, 9-dione 

(48, 7R, 88, 9S, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-chloro-2- (2 
methylthiazol-4-yl) ethenyl) -l-oxa-5, 5,9, 13-tetramethyl-7- (but-3 
in-l-yl) - eye 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3 

in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12, 16 
tetramethyl-4, 17-dioxabicyclo[i4. 1.0] heptadecane- 5, 9-dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -di hydroxy- 16- (1 -methyl -2- (2- 
me t hy 1 thiazol - 4 -y 1 ) ethenyl ) - 1 - oxa -5,5,9,13- 1 e t ramet hyl - 7 - (but - 3 - 
en-l-yl) -eye 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- ( 2 -methyl thiazol -4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4, 17-dioxabicyclo [14 .1.0] heptadecane-5, 9-dione 

» 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 

■ 

methylthiazol-4-yl) ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- (but- 3- 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S,10R, 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 168 (B) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
me thyl thiazol - 4 -y 1 ) e thenyl ) - 1 -oxa- 5 , 5 , 9 , 13 - 1 etramet hyl - 7 - (but- 3 

■ 

en-l-yl ) - cyclohexadec- 1 3 - ene- 2 , 6 -dione 

(1S/R, 3S (B) , 7S, 10R, 11R. 12S, 16R/S) -7, ll-dihydroxy-10- (but-3 
en-l-yl) -3- (1-f luoro-2- (2-methylthiazol-4-yl) ethenyl) -8,8.12,16 
tetramethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2 
methyltniazol-4-yl)ethenyl)-l-oxa-S,5,9,13-tetramethyl-7-(but-3 

en-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en- 1 -y 1 ) - 3 - ( 1 - chloro- 2 - (2 - me thyl thiazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4 . 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- 
(2 -methyl thiazol -4 -yl ) ethenyl) - 1 -oxa- 5,5,9, 13 - tetramethyl -7 - (2 - 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S.(E) , 78, 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (2- 

cyclopropyl-l -ethyl) -3- (l-methyl-2- (2 -methyl thiazol -4- 
yl) ethenyl) -8. 8, 12 , 16-tetramethyl-4 < 17- 
dioxabicyclo [14 . 1 . 0) heptadecane-5, 9-dione 

(4S, 7R(RS) , 8S, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5. 5, 9, 13 -tetramethyl -7- (2- 

t 

oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R. 3S(B) , 7S. (10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (2- ( 2 -methyl thiazol- 4 -yl) ethenyl) - 
8 , 8 , 12 , 16-tetramethyl-4 . 17-dioxabicyclo [14 . 1 . 0) heptadecane-5, 9- 

dione . 

(4S, 7R (RS) , 88, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2 
{2-methylthiazol-4-yl)ethenyl)-l-oxa-5,5,9,13-tetramethyl-7-(2- 

:yclopropyl-l- ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (B) , 7S, 10R(RS) . 11*. "S, 16R/S) -7 , ll-dihydroxy-10- (2- 

oxacyclopropyl-l-ethyl) -3- (1-f luoro-2- <2-methylthiazol-4- 

■ 
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yDethenyl) -8, 8,12, 16-tetramethyl-4, 17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R(RS) , 8S, 9S, 13B/Z, 168 (E) ) -4, 8-dihydroxy-16- (l-chloro-2- 
(2-methylthiazol-4-yl)ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- (2- 
exacycloprepyl-1 -ethyl) - eye lohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 3S (E) , IS, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacycl opropyl - 1 - ethyl ) -3- (l-chloro-2- (2-methylthiazol-4- 
yl) ethenyl) -8, 8, 12, 16-tetramethyl-4, 17- 
dioxabicyclo 114 . 1 . 0] heptadecane-S , 9-dione 

(4S , 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-me'thyl-2- (2- 

* 

me thylthiazol- 4 -yDethenyl) -l-oxa-5,5,9,13-tetramethyl-T- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R. 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3-(l-methyl-2-(2-methylthiaaol-4-yl)ethenyl)-8,8,12, 16- 
tetramethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 8S, 98, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (2- (2- 

methylthiaaol-4-yl)ethenyl)-l-oxa-S,5,9,13-tetramethyl-7-(prop-2- 

in-l-yl) -cyclohexadec- 13 -ene- 2, 6-dione 

(1S/R, 38 (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (2- (2-methylthiazol-4 -yDethenyl) -8, 8, 12,16- 
tetramethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 



i 
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(4S,7R,8S,9S,13E/Z,16S(E))-4,8-dihydroxy-16-(l-fluoro-2-(2- 
methylthiazol-4-yl) ethenyl) -l-oxa-5,5, 9, 13-tetramethyl-7- (prop-2 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(lS/R, 3S (B) , 7S, 10R, 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-fluor©-2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12,16- 
tetramethyl -4 , 17-dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

■ 

(4S, 7R, 83, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methyl thiazol -4 -yl ) ethenyl) -l-oxa-5, S, 9, 13- tetraraethyl - 7 - (prop-2 
in-l-yl) - cy c 1 ohexade c - 1 3 - ene - 2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-chloro-2- ( 2 -methyl thiazol- 4 -yl) ethenyl) -8, 8, 12. 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S. 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 

methyl thiazol -4 -yl) ethenyl) -i-oxa-5,S,9,13-tetramethyl-7- (prop-: 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(B) , 73, 10R, 11R.12S, 16R/S) -7, ll-dihydroxy-10- (prop- 

m 

en-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12, 16 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R. 88, 93, 13B/Z, 16S (B) ) -4 . 8-dihydroxy-16- (2- (2- 

methylthiazol-4-yl)ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- (prop- 
en-l-yl)- eye lohexadec - 13 - ene - 2 , 6 - di one 
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(1S/R,3S(E) ,7S,10R,11R.12S,16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (2- ( 2 -methyl thiazol- 4 -yl) ethenyl) -8,8,12, 16- 
tetramethyl-4 , 17 -dioxabicyclo (14 . 1 . 0) heptadecane- 5 , 9 -dione 

(4S, 7R, 83, 9S, 13E/2, 16S (B) ) -4 . 8 -dihydroxy-16-' (1- f luoro-2- (2- 
methylthiazol - 4 -yl) ethenyl) -l-oxa-5, 5, 9, 13 -tetraroethyl- 7- (prop-2 

i 

en-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R, lift, 12S,16R/S) -7, ll-dihydroxy-10- (prop-2 

* ■ 
- 

en-l-yl) -3- (1- f luoro- 2 - ( 2 -methyl thiazol -.4 -yl ) e thenyl ) - 8 , 8 , 12 , 1 6 - 
tetramethyl-4, 17-dioxabicyclo(14.1.0]heptadecane-5, 9-dione 

(4S. 7R, 8S. 9S, 13E/2, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 

■ 

methylthiazol-4-yl) ethenyl) -l-oxa-5, 5 , 9, 13-tetramethyl-7- (prop-r 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(B) , 7S,10R, 11R, 12S.16R/S) -7, ll-dihydroxy-10- (prop-: 
en-l-yl) -3- (l-chloro-2- (2-roethylthiazol-4-yl) ethenyl) -8,8,12,16 
tetraroethyl-4 ,17 -dioxabicyclo (14 .1.0] heptadecane- 5, 9-dione 

(4S, 7R(RS) , 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-methyl- 
(2 -methyl thiazol - 4 -yl) ethenyl ) - l -oxa- 5 ,5,9,13 - tetraroethyl - 7 - 
(oxacyclopropylmethyl) - eye 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 38 (B) , 78, 10R (RS) , 11R, 12S, 16R/S) -7 , ll^dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-methyl-2- (2-methylthiazol-4- 
yl) ethenyl) -8 , 8, 12. 16 -tetraroethyl -4 ,17- 
dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S,7R(RS) ,8S,9S,13E/Z,16S(B) ) -4, 8-dihydroxy-16- (2- (2- 
tne t hy 1 1 hi a zol - 4 - yl ) e thenyl ) - 1 - oxa -5,5,9,13 - 1 e t r ante thy 1 - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(B) ,7S,10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (2- (2-methylthiazol-4-yl)ethenyl) - 
8 , 8 , 12 , 16- tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane- 5,9- 
dione 

(48, 7R(RS) , 8S, 9S, 13E/2, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- 
(2-methylthiazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13 -tetramethyl -7- 

■ 

(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (l-fluoro-2- (2 -methyl thiazol-4- 
yl ) ethenyl ) - 8 , 8 , 12 , 16 - tetramethyl -4, 17- 
dioxabicyclo [14 . 1. 01 heptadecane- 5, 9-dione 

a 

(43, 7R(RS) , 88, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2 
(2-methylthiazol-4-.yl) ethenyl) - l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

* 

(1S/R, 38 (B) , 78, 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
( oxacyclopropylmethyl) -3- (l-chloro-2- (2 -methyl thiazol-4 - 
yl) ethenyl) - 8 , 8 , 12 , 16 -tetramethyl -4 , 17-dioxabicyclo [14 . 1 . 0] 
heptadecane- 5 , 9 -dione 
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(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
me thyloxazol - 4 -y 1 ) e thenyl )-l-oxa-5,S,9,l 3 - 1 e trame thy 1 - 7 - (but - 3 - 
in-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R. 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
ir.-l-yl) -3- (1 -methyl -2 - ( 2 -me thyloxazol -4 -yl ) ethenyl ) - 8 , 8 . 12 . 1 6 - 
tetramethyl-4 , 17-dioxabicydo (14 . 1 . 01 heptadecane-5 , 9-dione 

(4S. 7R. 8S, 9S, 13B/2 , 16S (B) ) -4 , 8-dihydroxy-16-. (2- (2- 
methyloxazol- 4 -yl) ethenyl) -l-oxa-5, 5 r 9, 13-tetratnethyl-7- (but-3- 
in-l-yl) -cyclohexadec-13-ene-2. 6-dione 

(1S/R, 3S (B) , 78, 10R. 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8,8,12, 16- 
tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/2, 168 (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5,9, l3-tetramethyl-7- (but-3- 
in-l-yl) - eye 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3 
in-l-yl) -3- luoro- 2 - ( 2 -me thyloxazol - 4 -yl ) e thenyl )-8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 98, 13B/Z, 168(B) ) -4, 8-dihydroxy-l6- (l-chloro-2- (2 
methyloxazol-4-yl)ethenyl)-l-oxa-5,S,9,13-tetramethyl-7-(but-3- 

in-l-yl) -cyclohexadec-l3-ene-2, 6-dione 
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(1S/R, 3S(E) , 13, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl)-3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0]heptadecane-S , 9-dione 

(4S,7R,8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 

xazol-4-yl) ethenyl) -l-oxa-5, 5, 9. 13-tetramethyl-7- (but-3- 



4US UU 



en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-methyl-2- (2-methyloxazol-4-yl)ethenyl) -8,8,12,16- 
tetraroethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S,7R, 8S, 9S, 13B/Z. 16S (B) ) -4, 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, l3-tetra«nethyl-7- (but-3- 
en-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (B) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
en-l-yl) - 3- (2 - (2-methyloxazol-4-yl)ethenyl) -8, 8, 12,16 - 
tetratnethyl-4 , 17-dioxabicyclo (14 . 1 .0] heptadecane-5, 9-dione 

v 

(4S, 7R, 88, 98, 13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f lUOro-2- (2- 
methyloxazol-4-yl)ethenyl)-l-oxa-5,5,9,13-tetranvethyl-7.(but-3- 

en-l-yl) -cyclohexadec- 13-ene-2 , 6-dione 

(1S/R, 38 (B) , 7S . 10R, 11R, 12S . 16R/S) -7 , ll-dihydroxy-10- (but-3 - 
en-l-yl) -3- (1-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S, 7R. 8S, 9S, 13E/Z. 16S (E) ) -4 , 8 -di hydroxy- 16- (l-chloro-2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but -3- 

* 

en-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R. 12S , 16R/S) -7 , ll-dihydroxy-10- (but-3 - 
en-l-vl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12, 16- 
tetramethyl-4 , 17 -dioxablcyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) ,88, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l.-methyl-2- 
( 2 - me thyloxazol - 4 -yl ) e theny 1 )-l-oxa-5,5,9,13- t e tr amet hyl -7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec-l3-ene-2, 6-dione 

(1S/R, 3S (E) , 78, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (1 -methyl -2- (2-methyloxazol-4- 
yl ) e thenyl ) - 8 , 8 , 12 , 1 6 - te tramethyl - 4 , 1 7 - 
dioxablcyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S, 7R(RS) ,88, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 

methyloxazol-4-yl) ethenyl) -l-oxa-5,5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 

* 

oxacyc lopropy 1 - 1 - e thy 1 ) -3- (2- (2-methyloxazol-4-yl)ethenyl) - 

8 , 8 , 12 , 16 -tetramethyl-4 . 17 -dioxablcyclo [14 . 1 . 0] heptadecane-5 , 9- 

dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (1-f luoro-2 

(2-methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyc lopropy 1 - 1-ethyl) -cyclohexadec- 13 -ene-2 , 6-dione 
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(1S/R, 3S (E) , 7S , 10R (RS) , 11R, 12S , 16R/S) -7 , ll-dihydroxy-10- (2 - 
oxacyclopropyl - 1 -ethyl ) -3- (l-fluoro-2- (2-methyloxazol-4- 
yl) ethenyl) -8, 8 , 12, 16- tetramethyl-4, 17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(48. 7R(RS) , 88, 9S, 13E/Z, 16S (E) ) -4 . 8-dihydroxy-16- (l-chloro-2 
(2^methyloxazol-4-yl)ethenyl) -l-oxa-5, 5. 9,13-tetramethyl-7- (2- 

* 

oxacyclopropyl -1 -ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) f 7S,10R(RS) ,11R, 128, 16R/S) -7. ll-dihydroxy-10- (2- 
oxacyclopropyl-1 -ethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yl ) ethenyl) - 8 , 8 , 12 , 16- tetramethyl-4 , 17- 

dioxablcyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/2, 16S (E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2 

methyloxazol-4-yl) ethenyl) -1-oxa-S, 5, 9, 13-tetramethyl-7- (prop-2 

in-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

' (is/R,3S(B),7S,10R,llR,12S,16R/8)-7,ll-dihydroxy-10-(prop- 

in-l-yl) -3- (1 -methyl -2- (2-methyloxazol-4-yl)ethenyl) -8, 8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S,7R.8S,9S,13E/Z,16S(B))-4,8-dihydroxy-16-(2-(2- 
methyloxazol-4-yl)ethenyl)-l-oxa-5.S,9,13-tetramethyl-7-(prop-2 

in-l-yl) -cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (prop- 
in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17.dioxabicyclo (14 .1.0] heptadecane-5 , 9-dione 
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(4S,7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol - 4 -yl ) ethenyl ) - 1 -oxa- 5 ,5,9,13- tet rame thyl - 7 - (prop-2 - 
in-l-yi) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 73, 10R, 11R, 12S , 16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (1-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12,16- 
tetraroethyl-4, 17-dioxabicyclo (14 . 1 . Olheptadecane-5, 9-dione 

(4S, 7R, 83, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (lrChloro-2- (2- 

♦ 

methyloxazol -4 -yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop- 
in-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(43, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-methyl-2- (2 

methyloxazol - 4 -yl) ethenyl) -l-oxa-5, S. 9, 13-tetramethyl-7- (prop-2 

en- 1 -yl ) -cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 33 (B) , 73, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop- 

en-l-yl) -3- (l-methyl-2- (2 -methyloxazol -4 -yl) ethenyl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(43, 7R. 83, 93, 13B/Z, 163 (B) ) -4 , 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-oxa-5 , 5 , 9, 13-tetramethyl-7- (prop-2 

* 

en-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 

i 

en-l-yl)-3- (2-(2 - me thy loxazol -4 -yl ) et henyl ) - 8 , 8 , 12,16* 
tetramethyl-4 , 17-dioxabicyclo tl4 . 1 . 0J heptadecane- 5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol-4-yl) ethenyl) -l,Gxa-5,5,9,13-tetramethyl-7- (prop-2- 
en-l-yl) - cy c lohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 3S <E> , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-J 
en-l-yl) -3- (l-fluoro-2- (2-methyloxazol-4-yl) ethenyl) -8, 8, 12,16- 
tet ramethyl - 4 , 17-dioxabicyclo ( 14 . 1 . 0 1 heptadecane -5,9 -dione 

(4S, 7R, 8S, 9S, 13B/2, 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, l3-tetramethyl-7- (prop-2 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

■ 

(1S/R, 3S (E) , 7S. 10R, 11R, 12S, 16R/S) -7 , 11-dihydroxy- 10- (prop- 
en- 1 -yl ) - 3 - ( l -chloro- 2 - ( 2 -methyloxazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetraniethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane -5, 9-dione 

(4S , 7R (RS) , 8S, 98, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (1-methyl- 
(2-methyloxazol-4-yl)ethenyl)-l-oxa-5,5,9,13-tetran«thyl-7- 

(oxacyclopropylinethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R (RS) , HR, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropyln.ethyl) -3- (l-methyl-2- (2-methyloxazol-4- 
yl) ethenyl) -8, 8 , 12 , 16-tetrantethyl-4 , 17- 
dioxabicyclo 114 . 1 . 0] heptadecane- 5 , 9-dione 
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• < 

(4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl)ethenyl) -l-oxa-5, S, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (2- (2-methyloxazol-4-yl) ethenyl) - 
• 8, 8, 12 , 16-tetramethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-S , 9- 

* 

dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(E) ) -4, 8-dihydroxy-16- (1-f luoro-2- 
( 2 - me t hyl oxa zol - 4 -yl ) ethenyl ) -l-oxa-5, 5, 9, 13- te t name thyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (1-f luoro-2 - (2-tnethyioxazol-4- 
yl ) ethenyl ) - 8 , 8 , 12 , 16 - tetramethyl -4 , 17 - 
dioxabicyclo (14 . 1 . 0) heptadecane - 5 , 9- dione 

(4S , 7R (RS) , 8S , 98 , 13B/Z , 16S (B) ) -4 , 8-dihydroxy- 16- (l-chloro-2 - 
(2-methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13 -ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R(RS) , 11R, 12S. 16R/S) -7 , ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yl) ethenyl) -8, 8, 12, 16 -tetramethyl -4, 17- 

dioxabicyclo (14 . 1 . 01 heptadecane- 5 , 9-dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyDethenyl) -l-oxa-5, 5-trimethylene-9,13-dimethyl-7- (but-3- 
in - 1 - yl. ) - cyclohexadec - 1 3 - ene -2,6 -dione 

* 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2-pyridyl)ethenyl) -8,8-trimethylene- 
12 , 16 -dimethyl -4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyl) ethenyl) -l-.oxa-S,5-trimethylene-9, 13 -dimethyl -7- (prop-2- 
in-l-yl) -cyclohexadec- 13 -ene-2, 6 -dione 

(1S/R, 3S (E) , 7S. 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) -8,8-trimethylene- 
12 , 16-dimethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane - S , 9-dione 

(4S, 7R, 8S, 9S,13B/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
pyr idyl) ethenyl) -l-oxa-5, 5-trimethylene-9, 13 -dimethyl -7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R,3S (B) , 7S, 10R, 11R, 12S,16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) -8, B-trimethylene- 
12 , 16 -dimethyl-4 , 17-dioxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R(RS),8S,98,13B/Z,16S(E))-4,8-dihydroxy-16-(l-fluoro-2 

(2 -pyridyl) ethenyl) -l-oxa-5, 5- tritnethylene-9, 13-dimethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec- 13 -ene -2, 6-dione 

(1S/R, 38 (E) , 7S, 10R(RS) , 11R. 12S, 16R/S) -7, ll-dihydroxy-10- 

■ 

(oxacyclopropylmethyl) -3- (1-f luoro-2- (2-pyridyl) ethenyl) -8.8- 
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triraethylene-12 , 16-dimethyl -4 , 17-dioxabicyclo 114 . 1 . 01 heptadecane- 

* 

5,9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , B-dihydroxy-16- (l-methyl-2- (2- 
methyl thiazol-4 -yl > ethenyl ) -1-oxa- 5 , 5-trimethylene- 9 , 13 -dimethyl - 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione » 

(1S/R,.3S(B) , 73, 10R,11R,12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2-methylthiaz61-4-yl) ethenyl) -8, 8- 
trimethylene-12 , 16-dimethyl -4 , 17-dioxabicyclo [14 . 1. Olheptadecane- 
5,9-dione 

(4S, 7R, 8S; 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1 -f luoro-2- (2- 
methyl thiazol- 4 -yl) ethenyl) -l-oxa-5, 5-trimethylene- 9, 13 -dimethyl 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

■ 

(1S/R, 3S (B) , 7S. 10R, 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (prop-2 

in-l-yl) -3- (l-f luoro-2- (2-methylthiazol-4-yl) ethenyl) -8,8- 
trimethylene-12 , 16-dimethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane 

5,9-dione 

(4S, 7R, 8S, 93, 13B/2, 16S (E) ) -4, 8-dihydroxy-16- (2 - (2- 
methylthiazol -4 -yl) ethenyl) -l-oxa-5, 5-trimethylene- 9, 13-dimethyl 
7- (prop-2-en-l-yl) -cyclohexadec- 13 -ene- 2, 6-dione 

(1S/R, 3S (B) , 73, 10R, UR, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8, 8 -trimethylene - 
12 , 16-dimethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 
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♦ 

(4S,7R(RS) , 88, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- 

(2-methylthiazol-4-yl) ethenyl) -l-oxa-S,S-trimethylene-9,13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R. 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (1-f luoro-2- (2 -methylthiazol -4 - 
yl) ethenyl) -8, 8-trimethylene-12 , 16-dimethyl-4 , 17- 
dioxabicyclo tl4 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (2r (2- 
methyloxazol -4 -yl) ethenyl) - 1 -oxa- 5 , 5 - 1 rimethylene- 9 , 13 -dimethyl - 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S. 10R, 11R. 12S , 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8,8-trimethylene- 
12. 16 -dimethyl -4, 17 -dioxabicyclo 1 14.1 .0] heptadecane-5. 9-dione 

(4S, 7R, 83, 98, 13E/Z, 16S (B) ) -4. 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol-4-yl) ethenyl) -1-oxa-S , 5-trimethylene-9 , 13-dimethyl- 

7- (prop-2-in-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 38 (B) ,7S r 10R,llR, 12S.16R/S) -7, ll-dihydroxy-10- (prop-2- 

in-l-yl) -3- (1-f luoro-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
trimethylene-12, l6-dimethyl-4 , 17 -dioxabicyclo [14 . 1 . 0] heptadecane- 

S, 9-dione 

(4S, 7R, 8S, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
roethyloxazol-4-yl)etheriyl)-l-oxa-5,5-trimethylene-9,13-dimethyl- 

7- (prop-2 -en-l-yl) -cyclohexadec-13-ene-2, 6-dione * 
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(1S/R, 3S (E) , 7S, 10R. 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en- 1 -yl ) - 3 - ( 1 -methyl - 2 - ( 2 -tnethyloxazol - 4 -yl ) ethenyl ) -8,8- 
trimethylene-12 , 16 -dimethyl -4 , 17-dioxabicyclo [14 . 1 . 0) heptadecane- 

5,9-dione 

(48, 7R, 8S r 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-fluoro-2- (2- 
tnethyloxazol -4-yl) ethenyl) -l-oxa-5, S-trimethylene-9, 13 -dimethyl- 
7- (prop-2 -en- 1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 128, 16R/S) -7 . ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-fluoro-2- ( 2 -methyloxazol- 4-yl) ethenyl) -8.8- 
trimethylene-12 , 16 -dimethyl -4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane- 
5,9-dione 

(4S,7R(RS) ,8S,9S,13E/Z,16S(B))-4,8-dihydroxy-16-(2-(2- 
methyloxazol -4-yl) ethenyl) -l-oxa-5. S-trimethylene-9 . 13 -dimethyl- 
7- (oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R. 38 (B) , 7S. 10R (RS) , 11R. 128, 16R/S) -7. ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8, 8- 

■ 

trimethylene-12 , l6-dimethyl-4 , 17-dioxabicyclo [14 .1.0] heptadecane 
5,9-dione 

(4S, 7R(RS) , 88, 98, 13B/Z. 168 (E) ) -4 , 8-dihydroxy-16- (l-chloro-2 

(2-methyloxazol-4-yl) ethenyl) -l-oxa-5, S-trimethylene-9, 13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78. 10R(RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
( oxacyclopropylmethyl ) -3- (l-chloro-2- (2 -tnethyloxazol -4- 
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ft 

y 1 ) e thenyl ) - 8 , 8 - trimethylene- 12,16 -dimethyl -4,17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(43, 7R, 83, 93, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2-methyl- 
benzoxazol-5-yl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R. 11R, 12S, 16R/S) -7. ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (1 -methyl -2- ( 2 -methyl -benzoxazol - 5 -yl ) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9 -dione 

(48, 7R, 83, 98, 13B/Z, 16S (B) ) -4 , 8-dlhydroxy-16- (2-methyl- 
benzoxazol-5-yl) -l-oxa-5, 5, 9,13-tetramethyl-7- (prop-2-in-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 38 <E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-: 
in-l-yl) -3- (l-methyl-2- (2 -methyl -benzoxazol- 5 -yl) -8, 8, 12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 98, 13B/Z, 168 (B) ) -4 , 8-dihydroxy-16- (2-roethyl- 
benzoxazol-5-yl) -l-oxa-5, 5, 9,13-tetratnethyl-7- (but -3 -en-l-yl) - 
cyclohexadec-13 -ene-2 , 6-dione 

(1S/R, 3S (B) , 73. 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3 
en- 1 -yl ) - 3 - ( 1 -methyl -2- (2 -methyl - benzoxazol - 5 -yl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4, 17-dioxabicyclo [14 . 1 .0] heptadecane-S, 9-dione 

* 

(4S, 7R, 88, 93, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (2 -methyl- 
benzoxazol -5-yl) -l-oxa-5, S, 9,13- tet rame thyl -7- (but- 3 -in-l-yl) - 

* 

cyclohexadec-13 -ene-2 , 6-dione 
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« 

(1S/R,3S(E) ,7S,10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 

■ 

in-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) -8, 8, 12, 16- 
tetramethyl-4 , 17-dioxabicyclo 114 .1.0] heptadecane- 5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazol-5-yl) -l-oxa-5,5, 9, 13-tetramethyl-7- (3 -methyl -but -2 -eiv 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) * 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (1 -methyl -2- (2-methyl-benzoxazol-5-yl) - 
8, 8, 12, 16-tetramethyl-4, 17-dioxabicyclo 1 14 . 1. 0] heptadecane- 5, 9- 
dione 

(4S , 7R, 8S , 98, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2 - methyl - 
benzothiazol-5-yl) -l-oxa-5,5, 9, 13-tetramethyl-7- (prop-2-en-l-yl) 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-S-yl) -8,8,12,16- 
tetramethyl -4 , 17-dioxabicyclo [14 . 1 . 0 J heptadecane- 5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 168 (B) ) -4 , 8-dihydroxy-16- (2 -methyl- 

4 

benzothiazol-5-yl) -l-oxa-5, 5,9, 13-tetramethyl-7- (prop-2-in-l-yl) 

cyclohexadec- 13-ene-2 , 6-dione 

(1S/R, 38(B) ,7S,10R,11R,12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 
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(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzothiazol-5-yl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (but -3 -en-l-yl) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 

* 

en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl) -8 , 8,12, 16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S,7R,8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2 -methyl- 
benzothiazbl -5 -yl ) - 1 -oxa-S ,5,9, 13 - tetratnethyl - 7 - (but -3 - in- 1 -yl ) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -T, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (l-methyl-2- (2-n«thyl-benzothiazol-S-yl) -8,8,12,16- 
tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S , 7R, 8S, 9S , 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2 -methyl- 
benzothiaozl-S-yl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3 -methyl -but- 2- 
en-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl) 
8 , 8 , 12 , l6-tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 

dione 

(48, 7R, 8S, 98, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (<juinolin-2-yl) 
l-oxa-S,5,9,13-tetramethyl-7- (prop- 2 -en-l-yl) -cyclohexadec-13- 

ene- 2, 6-dione 



* * 
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♦ 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8, 8, 12. 16-tetramethyl- 
4 , 17-dioxabicyclo (14 .1.0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 9S, 13E/Z, 16S (E) ) -4 , 8 -di hydroxy -16- (quinolin-2-yl) - 
l-cxa-5,5,9,13 - 1 etrame thyl - 7- (prop- 2 - in- 1 -yl ) -cyclohexadec- 13 - 



ene-2,6-dione 



•dihydroxy 



in-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8,8,12,16-tefcramethyl- 

i 

4 , 17-dioxabicyclo [14 . l . 0] heptadecane-5 , 9-dione 

(48, 7R, 88, 98, 13B/Z, 16S (E) ) -4, 8 -dihydroxy- 16- (quinolin-2-yl) 
l-oxa-5, 5 ', 9, 13-tetraroethyl-7- (but-3-en-l-yl) -cyclohexadec- 13 -ene 



2,6-dione 



dihydroxy 



en-l-yl)-3-(l-methyl-2-(quinolin-2-yl)-8.8,12,16-tetramethyl- 

4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 88, 9S,13B/Z,16S(B) ) -4, 8 -dihydroxy- 16- (quinolin-2-yl) 
l-oxa-5, 5, 9, l3-tetraraethyl-7- (but- 3 -in-l-yl) -cyclohexadec-13-ene 



2,6-dione 



dihydroxy 



in-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8, 8, 12, 16-tetramethyl - 
4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 
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■ 

(4S,7R,8S,9S,13E/Z,16S(E) ) -4 , 8-dihydroxy-16- (quinolin-2-yl) - 
l-oxa-S,5,9,13-tetramethyl-7- (3-methyl-but-2-en-l-yl) - 

cyclohexadec- 13 -ene- 2 , 6 -dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

■ 

methyl-but-2-en-l-yl) -3- (1 -methyl -2- (quinolin-2-yl) -8,8.12,16- 
tetramethyl-4, 17-dioxabicyclo [14 . 1 .0] heptadecane-5, 9-dione 

(4S, 7R, 8S, 98, 13E/Z, 168 (E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzoxazol-5-yl)-l-aza-5,5,9,13.-tetramethyl-7-(prop-2-en-l-yl)- 

cyclohexadec-13 -ene-2 , 6 -dione 

(1S/R, 38 (B) , 7S, 10R, 11R, 12S, 16R/S) - 7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) -8 , 8, 12, 16- 
tetrainethyl-4-aza-17-oxabicyclo [14 .1 . 01 heptadecane-5, 9-dione 

(4S,7R,8S,9S,13B/Z,16S(B))-4,8-dihydroxy-16-(2-methyl- 

benzoxazol-5-yl) -l-aza-S,5, 9, 13-tetrainethyl-7- (prop-2-in-l-yl) - 

cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38(B) ,78, 10R,11R,12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 

in-l-yl) -3- (1 -methyl -2- (2-methyl-benzoxazol-S-yl) -8 , 8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R, 88, 9S, 13B/Z, 168 (B) ) -4 , 8 -dihydroxy- 16 - (2 -methyl - 
benzoxazol - 5-yl)-l-aza-5,5,9,13 - tetrame thyl - 7 - (but - 3 -en- 1 -yl ) - 
cyclohexadec-13 -ene-2 , 6-dione 
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> 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
en- 1-yl) - 3- (1 -methyl- 2- (2 -methyl -benzoxazol- 5 -yl) -8, 8, 12,16 - 
tetramethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 88, 98, 13E/Z, 168 (B) ) -4, 8-dihydroxy-16- (2-methyl- 
benzoxazol - 5 - yl ) - 1 - aza - 5 . 5 . 9 , 13 - 1 et ramethyl - 7 - ( but -3-in-l-yl) - 
cy c 1 ohexadec -13- ene -2,6- dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2-methyl-benzoxazol-5-yl) -8 , 8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9 -dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (2-methyl- 

« 

benzoxazol-5-yl) -l-aza-S,5,9,13-tetramethyl-7- (3 -methyl -but-2-en 

> 

1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-methyl-2- (2 -methyl -benzoxazol- 5 -yl) - 
8 , 8 , 12 , 16-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9 

4 

* 

dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2-methyl - 
benzothiazol-5-yl) -l-aza-5, 5, 9, 13-tetramethyl-7- (prop- 2 -en- 1-yl) 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (E> . 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 
en- 1-yl) -3- (l-methyl-2 - (2-methyl-benzothiazol-5-yl) -8, 8, 12, 16- 
tetramethyl-4-aza-17-oxablcyclo[14 .1.0] heptadecane-5, 9 -dione 
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* 

(4S, 7R, 6S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy- 16- (2-methyl- 
benzothiazol-5-yl) -l-aza-5, 5, 9, 13-tetramethyl-7- (prop-2-in-l-yl) - 
cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (2-methyl-benzothiazol-5-yl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2-methyl- 

* • 

benzothiazol - 5 -y 1 ) - 1 - aza- 5,5,9,13- tetramethyl - 7 - { but - 3 - en- 1-yl ) - 
cyclohexadec -13 -ene-2 , 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en- 1-yl) -3- (l-methyl-2 - (2 -methyl -benzothiazol- 5 -yl) - 8, 8, 12, 16- . 
tetramethyl-4 -aza-17-oxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

■ 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2-methyl- 
benzothiazol-5-yl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3 -in- 1-yl) - 
cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in- 1 -yl ) - 3 - ( 1 -methyl - 2 - (2 -methyl -benzothiazol - 5 -yl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

* i 

(4S , 7R, 88 , 9S , 13B/Z , 16S (B) ) -4 , 8 -dihydroxy- 16- {2 -methyl- 
benzothiazol-5-yl)-l-aza-5,5,9,13-tetramethyl-7- (3 -methyl -but -2- 

en- 1-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, 11 -dihydroxy- 10- (3- 

■ 

methyl -but -2 -en- 1-yl) -3- (l-methyl-2- ( 2 -methyl - benzothiazol - 5 -yl ) - 



V 
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8, 8, 12 , i6-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0) heptadecane-5, 9- 
dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (guinolin-2-yl) - 
l-aza-5, 5, 9, 13-tetraroethyl-7- (prop-2-en-l-yl) -cyclohexadec-13- 



ene -2,5 -dione 



dihydroxy 



■ * 

en-l-yl) -3- (l-methyl-2- (q^inolin-2-yl)-8,8,12,16-tetramethyl-4- 
aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 88, 98, 13B/Z, 168 (E) ) -4 , 8 -dihydroxy- 16- (quinolin-2-yl) - 
l-aza-5, 5, 9,13-tetramethyl-7- (prop-2-in-l-yl) -cyclohexadec-13- 

■ 

ene-2, 6 -dione 

(1S/R, 3S (B) ,78, 10R, 11R, 12S, 16R/S) -7. 11 -dihydroxy- 10- (prop-2- 
in-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8,8,12,16-tefcramethyl-4- 
aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S,13B/2, 168 (E) ) -4 , 8 -dihydroxy- 16- (quinolin-2-yl) - 
l-aza-5, 5, 9, l3-tetramethyl-7- (but -3 -en-l-yl) -cyclohexadec-13 -ene- 



2, 6 -dione 



dihydroxy 



en-l-yl) -3- (l-methyl-2- (quinolin-2-yl) -8,8, 12, i6-tefcramethyl-4- 
aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

■ 

(4S, 7R,8S, 98, 13B/Z, 168(E) )- 4, 8- dihydroxy- 16- (quinolin-2-yl) - 
l-aza-5, 5, 9, 13-tetramethyl-7- (but-3-in-l-yl) -cyclohexadec-13-ene- 
2, 6 -dione 
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<4S, 7R, 88. 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 

pyridyl)ethenyl)-l.a2a-5.5.9,l3-tetramethyl-7-(but-3-ln-l-yl)- 
cyclohexadec-13-ene-2 . 6-dione 

(1S/R. 3S (E) , 7S . 10R, UR. 128, 16R/3) -7 , ll-dihydroxy-10- (but-3- 

in-l-yl)OMl-fluoro-2-(2-pyridyl)ethenyl) : 8.8.l2,16-tetr a ««thyl- 

4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-S, 9-dione 

<4S. 7R, 88. 9S. 13S/Z. 16S (E) ) -4 , 8-dihydroxy-16^ (l-chloro-2- (2- 

pyridyl) ethenyl) -l-aza-5, 5, 9. i3-tetramethyl-7- (but-3-in-l-yl) - 
cyclohexadec-13-ene-2, 6-dione 

(1S/R. 33 (E) . 78. 10R. 11R, 128 , 16R/S) -7 , ll-dihydroxy-10- (bUt-3- 

in-l-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl- 
4-aza-17 -oxabicyclo [14 . l . 0) heptadecane-5 . 9-dione 

(4S,7R.8S,9S,13E/Z.16S(B) ) -4. 8-dihydroxy-16- (l-methyl-2- (2- 
ethenyl) -l-aza-5,5, 9,13-tetra«»ethyl-7- (but-3-en-l-yl) - 

cyclohexadec-l3-ene-2 , 6-dione 

(1S/R, 38(B) » 78, 10R, 11*. 128. 16R/S) -7 . ll-dihydroxy-10- (tat-1- 

e„-l-yl)-3-(l-n*thyl-2-<2-p^ 
4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 . 9-dione 

(48. 7R. 88. 98. 13E/Z. 168 (B) ) -4 . 8-dihydroxy-16- (2- (2- 

pyridyl)ethenyl).l.a«a.5.5.9.l3.tetra ra .thyl.7^butO-en.l. y l). 
cyclohexadec-13 -ene-2. 6-dione 
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(1S/R, 3S (B) . 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 

en-l-yl)-3-(2-(2-pyridyl)ethenyl)-8 # 8,12,16-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4s! 7R, 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyl)ethenyl)-l-a2a-5,5,9,13-tetramethyl-7-(but»3-en-l-yl)r 

cyclohexadec- 13 -ene-2, 6-dione 

(lS/R.3S(E).7S.10R,HR,12S.16R/S)-7, ll-dihydroxy-10- (but-3- 

* 

en-l-yl) -3- (l-£luoro-2- (2-pyridyl)ethenyl) -8, 8, 12, 16-tetrawethyl- 

4 -aza-17 -oxabicycld 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S f 7R. 8S. 9S , 13E/Z. 16S (B) ) -4 . 8-dihydroxy-16- (l-chloro-2- (2- 
. pyridyl) ethenyl) -l-asa-5, 5, 9. l3-tetramethyl-7- (but -3 -en-l-yl) - 

■ 

cyclohexadec- 13-ene-2 , 6-dione 

(1S/R, 3S (B) . 7S f 10R, HR, 128. 16R/S) -7, ll-dihydroxy-10- (but-3- 

en-l-yl) -3- (l-chloro-2- (2 -pyr idyl) ethenyl) -8.8,12,16-tetramethyl- 
4-axa-17-oxabicyclo [14 . 1 . 0) heptadecane-5, 9-dione 

(4S,7R(RS),86.96.13B/Z,168(B).)-4,8-dihydroxy-lS-(l-methyl-2- 

(2-pyridyl)ethenyl)-l-a«a-5,5.9,13-tetramethyl-7- (2- 

oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 . 6-dione • 

(1S/R.3SCE) .7S,10R<RS) ,11R,12S, 16R/S) -7, ll-dihydroxy-10- (2 - 

oxacyclopropyl-l-ethyl) -3- (l-methyl-2- (2-pyridyl) ethenyl) - 

8 , 8 , 12 . 16-tetramethyl -4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 . 9 



dione 
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(4S, 7R(RS) , 88, 9S, 13E/Z. 168 (E) ) -4 , 8-dihydroxy-16- (2- (2- 

pyridyDethenyl) -l-aza-S,5,9.l3-tetramethyl-7- (2-oxacyclopropyl- 
l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R. 3S (E) , 7S . 10R (RS) . 11R, 128 . 16R/S) -7 , ll-dihydroxy-10- (2- 

oxacyclopropyl-l-ethyl) -3- (2- (2 -pyridyDethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1.0] heptadecane-S . 9-dione 

(4S, 7R(RS) , 88, 9S, 13E/Z/16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- 
(2-pyridyl)ethenyl)-l-a*a-5,5,9.13-tetrainethyl-7-(2- 
oxacyclopropyl-l-ethyl).-cyclohexadec-13-ene-2. 6-dione 

(18/R, 38 (E) , 78, 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (2- 

oxacyclopropyl-l-ethyl) -3- (l-fluoro-2- (2 -pyridyDethenyl) - 

8 . 8 . 12 , 16- t etramethyl-4-a 2 a-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9- 

dione 

(48, 7RIRS) , 88, 98, 13E/Z, 168 (B) ) -4 , 8-dihydroxy-16- (l-Chloro-2- 

(2-pyridyDethenyD-l-axa-S,5,9,13-tetramethyl-7-(2- 

oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

(lS/R,3S(B),7S,10R(R8),llR,12S,16R/S)-7,ll-dihydroxy-10-(2- 

oxacyclopropyl-l-ethyl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 

8 , 8 , 12 . l6-tetramethyl-4-aza- 17-oxabicyclo [14 . 1 . 0) heptadecane-5 , 9 

dione 

(4S.7R. es, 98. 13B/Z, 1«S IE) ) -4. B-dihydroxy-16- (l—thyl-2- (2- 

py ridyl).th«yl)-l-«.-S. S .9.»-t.tr.m.thyl-7- (proP-2-in-l-yD - 
cyclohexadec-13-ene-2 , 6-dione 



i 
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(1S/R,3S(E) ,7S,10R.11R,12S,16R/S) -7, ll-dihydroxy-10- <prop-2- 
in-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl- 
4-aza-17-oxabicyclo [14 .1 . 0] heptadecane-5, 9-dione 

(4S,7R,8S,9S,13B/Z,16S(E))-4,8-dihy<iroxy-16-(2-(2- 

pyridyl) ethenyl) -1-aza-S. 5, 9, i3-tetratnethyl-7- (prop-2-in-l-yl) - 

cyclohexadec- 13 - ene - 2 , 6 -dione 

(lS/R, 38 (E) , 7S, 10R. 11R, 12S, 16R/S) -7, ll-dihydroxy-10- <prop-2- 
in-l-yl) -3- (2- (2-pyridyl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17- 
oxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 

<4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
pyriayl) ethenyl)-l-a2a-5 f 5,9,13-tetramethyl-7-(prop-2-in-l-yl)- 

• cyclohexadec- 13 -ene- 2 , 6 -dione 

(1S/R, 3S (B) , 78, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in- 1 -yl ) - 3 - ( 1 - f luoro- 2 - ( 2 -pyr idyl ) ethenyl ) - 8 , 8 , 12 , 1 6 - tet ramethyl - 
4 -aza- 17-oxabicyclo [14 . 1 . 0] heptadeeane- 5 , 9-dione 

(4S. 7R, 83, 9S, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-chlorp-2- (2- 
pyridyl) ethenyl) -l-aza-5,5, 9,13-tetramethyl-7- (prop-2-in-l-yl) - 

cyclohexadec- 13 -ene-2 , 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl)-3-(l-chloro-2-(2-pyridyl)ethenyl)-8,8,12, 16-tetramethyl 

4 -aza- 17-oxabicyclo [14 . 1 . 0) heptadecane-5, 9-dione 
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* 

(4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1 -methyl -2- (2- 
pyridyl) ethenyl) -l-aza-5,S, 9, 13-tetramethyl-7- (prop-2-en-l-yl) - 

eye 1 ohexadec - 13 - ene - 2 , 6-dione 

(1S/R.3S(E) , 7S,10R,11R,12S,16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (1 -methyl -2- (2-pyridyl)ethenyl) -8,8,12,16-tetramethyl- 
4-aza-17- oxabicycl o [14 . 1 .10] heptadecane-5, 9-dione 

♦ 

(4S,7R,8S,9S,13B/Z,16S(B))-4,8-dihydroxy-16-(2- (2- 

■ 

pyr idyl ) e thenyl )-l-aza-S,5,9,13 - tet rame thyl - 7 - (prop- 2-en-l-yl) - 
cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S. 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- {2- ( 2 -pyr idyl ) ethenyl ) -8 # 8,12,16-tetraraethyl-4-a2a-l7- 

* 

oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 98, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- <l-f luoro-2- (2- 
pyridyl) ethenyl) -l-aza-5,5, 9,13-tetramethyl-7- (prop-2-en-l-yl) - 
cyclohexadec-13 -ene-2 , 6 -dione 

(1S/R, 38 (B) , 7S, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (prop-2- 

* 

en-l-yl) -3- (1- f luoro-2 - (2-pyridyl) ethenyl ) - 8 , 8 , 12 , 1 6 - 1 etramethy 1 - 
4 -aza- 17 -oxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 

■ 

(48, 7R, 88, 98, 13B/Z, 168 (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (prop-2 -en-l-yl) - 
cyclohexadec-13 -ene- 2 , 6-dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-chloro-2- (2-pyridyl)ethenyl)-8,8,12,l6-tetramethyl- 
4-aza-17-oxabicyclo 114 . 1 . 0] heptadecane-S, 9 -dione 

(48, 7R(RS) , 8S, 98, 13B/Z, 16S (B) ) -4, 8-dihydroxy-16- (l-methyl-2- 
(2-pyridyl) ethenyl) -l-aza-5, 5, 9, 13-tetra«ethyl-7- 
(oxacyclopropylroethyl) -cydohexadec-13-ene-2, 6 -dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (l-methyl-2- (2-pyridyl) ethenyl) - 

■ 

8 , 8, 12 , 16-tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9- 
dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (2- (2- 
pyridyl) ethenyl) -l-aza-5, 5. 9, 13-tetraroethyl-7- 

* 

(oxacyclopropylroethyl ) -cyclohexadec- 13-ene-2 , 6 -dione 

(1S/R, 3S (E) , 7S. 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- 

(oxacyclopropylmethyl-3- (2- (2-pyridyl) ethenyl) -8, 8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo 114 . 1 . 0) heptadecane-5, 9-dione' 

(4S, 7R(RS) , 88, 98, 13B/Z, 168 (B) ) -4, 8-dihydroxy-16-. (l-fluoro-2 - 
(2 -pyridyl) ethenyl) -l-aza-5, S, 9,13-tetramethyl-7- 
( oxacyclopropylroethyl) - eye lohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R,3S (B) ,7S, 10R(RS) , 11R, 128, 16R/S) -7, 11-dihydroxy-iO- 
( oxacyclopropylroethyl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) - 
8 , 8, 12 , l6-tetraroethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9- 

dione 
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(4S. 7R(RS) , 88, 9S, 13B/Z, 168 (B) ) -4, 8-dihydroxy-16Ml-chloro-2- 
(2-pyridyl)ethenYl)-l-aza-S,5,9;i3-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 .6-dione 

(1S/R,3S(B) ,7S,10R(RS) , iir,12S,16R/S) -7, ll-dihydroxy-lO- 
^xacyclopropylmethyl) -3- <l-chloro-2- (2-pyridyl) ethenyl) - 
8 . 8 . 12 , 16 - tetramethyl-4 -aza-17 -oxabicyclo [14 . 1 . 0] heptadecane-5 , 9- 

m 

dione 

(4S, 7R, 8S. 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-methyl.2- (2- 
^thylthiazol.4.yl)ethenyl)-l-aza.5,5,9.l3.tetramethyl.7.(but-3. 

in-l-yl) -cyclohexadec-13-ene-2. 6-dione 

(1S/R. 38 <E> . 78, 10R, 11R, 128, 16R/S) -7, U-dihydroxy-10- <but-3- 
in-l-yl) -3- (l-methyl-2- <2-methylthiazol-4-yl> ethenyl) -8. 8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo (14 .1 . 0) heptadecane- 5, 9 -dione 

(4S..7R, 88, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2- (2- 
m ethylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7-(but. 3 - 

in- 1 -yl ) -cyclohexadec- 13 -ene- 2 , 6 -dione 

(lS/R.3S(B).78.10R.llR,12S,16R/S)-7,ll-dihydroxy-10-(b«t-3. 

in-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-az-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(48, 7R, 88, 98, 13B/Z. 168 (B) ) -4, S-dihydroxy-16- (1-f luoro-2- (2 
ro e t hylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetra m ethyl-7-(but.3 

in-l-yl) - cyclohexadec - 13 - ene - 2 , 6 -dione 
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(1S/R. 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in- 1 -yl ) - 3 - ( 1- f luoro- 2 - ( 2 -methyl thiazol -4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetramethyl -4- aza- i7- oxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S,13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methylthiazol-4-yl) ethenyl) -1-aza-S, 5, 9, 13-tetramethyl-?- (but-3 - 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione . 

(1S/R, 3S (E) ,78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 

■ 

* 

in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1.0) heptadecane-5, 9-dione 

(4S, 7R # 8S, 98, 13E/Z, 16S <E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-5,S,9,13-tetramethyl-7- (but-3 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3 
en-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16 
tetramethyl -4 -aza- 17 -oxabicyclo [14 . 1 . 0) heptadecane- 5 , 9-dione 

(4S. 7R, 88, 9S,13E/3. 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methyl thiazol- 4 -yl) ethenyl) -l-aza-5,5, 9, l3-tetramethyl-7- (but-3 
en-l-yl) - cycl ohexadec - 13 - ene - 2 , 6-dione 

(1S/R, 38 (E) , 78, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (but-3 
en-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl -4 -aza- 17 -oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 
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(4S, 7R, 8S. 9S, 13E/Z, 168 (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
me thy! t hiazol - 4 -yl ) e thenyl ) - 1 - aza - S , 5 , 9 , 13 - t e t ramethyl - 7 - (but - 3 - 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-I-yl) -3- (1-f luoro-2- ( 2 -methyl thissol- 4 -yl) ©thenyl) -3,3,12,16- 
tetramethyl-4-aza-17-oxabicycloI14 .1.0] heptadecane-5, 9-dione 

(4S, 7R. 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methyl thiazol -4 -yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (but-3 - 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 128, 16R/S) -7. ll-dihydroxy-10- (but-3 
en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8, 8, 12 , 16 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13B/Z, 168(E) ) -4, 8-dihydroxy-16- (1-methyl- 

• ■ 

(2-methylthiazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) ,78, 10R(RS) ,11R, 128, 16R/S) -7, ll-dihydroxy-10- (2 

oxacyclopropyl-l-ethyl) -3- (l-roethyl-2- (2-methyl thiazol -4- 
yl) ethenyl) -8,8, 12, i6-tetraroethyl-4-aza-17- 
oxabicyclo (14 . 1 . 0) heptadecane-5 , 9-dione 

(4S, 7R(RS) , 88, 9S, 13B/Z, 16S (B) ) -4, 8idihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-ata-5,5, 9,13-tetramethyl-7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec- 13 -ene-2, 6-dione 
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(1S/R,3S(B) ,7S,10R(RS) ,11R, 12S,16R/S).-7,ll-dihydroxy-10- (2- 

* 

oxacyclopropyl-l-ethyl) -3- (2- (2-methylthiazol-4-yl)ethenyl) - 
8,8,12, 16- tetraraethyl-4 -aza-17 -oxabicyclo 114 . 1 . 0] heptadecane-5 , 9 - 

dione 

(4S, 7R(RS) , 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f iuoro-2- 
(2-methylthiezol-4-yl)ethenyl) -l-aza-5,5,9, 13-tetrareethyl-7- (2- 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) , 78, 10R(RS) , 11R, 128, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (1-f luoro-2- (2-raethylthiazol-4- 
yl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza-17- 

a 

oxabicyclo 114 . 1 . 0l heptadecane-5, 9-dione 

(4S, 7R(RS) , 88, 9S, 13B/2, 168 (B) ) -4, 8-dihydroxy-16- (l-chloro-2 
(2-methylthiazol-4-yl) ethenyl) -1-aza-S.S, 9, l3-tetraTnethyl-7- (2- 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (B) , 78, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2 - 
oxacyclopropyl-l-ethyl) -3- (l-chloro-2- (2-methylthiazol-4- 
yl) ethenyl) -8 , 8, 12, 16-tetramethyl-4-aza-17- 
oxabicyclo (14 . 1 . 0] heptadecane-S , 9-dione 

(48, 7R, 88. 9S, 13B/Z, 168 (B) ) -4, 8-dihydroxy-16- (1 -methyl-2- (2 
methylthiazol-4-yl)ethenyl)-l-aza-5,5,9, l3-tetramethyl-7- (prop- 
in- 1 -yl ) - cyclohexadec -13-ene-2,6- dione 
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(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in- 1 -y 1 ) - 3 - ( 1 -methyl - 2 - ( 2 - me t hyl t hi azol - 4 -yl ) e t heny 1 )- 8, 8, 12,16- 
tetranvethyl-4-axa-17-oxabicyclotl4. 1.0)heptadecane-5, 9-dione 

(4S, 7R, 8S, 98, 13E/Z,16S (B) ) -4,8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-5, S, 9, 13-tetramethyl-7- (prop-2 = 

t 

in-l-yl) - cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S(E) , 7S f 10R, 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (2- (2-methylthiazol-4-yl)etheiiyl) -8, 8. 12, 16- 
tetramethyl-4-aza-17-oxabicycloCi4.1.0lheptadecane-5, 9-dione 

(4S, 7R, 8S, 9S, 13E/2, 16S (B) ) -4 , 8-dihydroxy-16- (l-f luoro-2- (2- 
methylthiazol-4-yDethenyl) -i-aza-5,5,9,13-tetramethyl-7. (prop-2 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11*. 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in- 1 -yl ) - 3 - ( 1- f luoro- 2 - (2 -methyl thiazol - 4 -y 1 ) ethenyl )-8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo 114 . 1 . 0) heptadecane- 5 . 9-dione 

(4S , 7R, 8S, 98, 131/*, 16S <B> ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-5. 5, 9, l3-tetramethyl-7- (prop- 
in-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (8) , 78, 10R, 11R, 12S, 16R/S) -7 . ll-dihydroxy-10- (prop- 
in-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8, 8,12, 16 
tetran«thyl-4-az.-17-oxabicycloll4.1.0]h.ptadecane-5,9-dion. 
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(4S. 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -di hydroxy -16- (l-methyl-2- (2- 

me thyl thiazol -4 -yl ) ethenyl ) - 1 - aza- 5 , 5 , 9 , 13 - tetramethyl - 7 - (prop- 2 - 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8,8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1.0]heptadecane-S , 9-dione 

(4S, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-S,5,9,13-tetramethyl-7- (prop- 2- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 

■ 

en-l-yl) -3- (2- <2-methylthiazol-4-yl) ethenyl) -8,8,12, 16- 

■ 

tetratnethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 

methylthiazol-4-yl) ethenyl) -1-aza-S. 5, 9, 13 -tetramethyl -7- (prop-2- 

en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (B) , 78, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2- 

en-l-yl) -3- (1-f luoro-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 

tetramethyl-4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9 -dione 

(48, 7R, 88, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-16- (1 -chloro-2- (2- 

methylthiazol-4-yl) ethenyl) -1-aza-S, 5, 9, 13-tetramethyl-7- (prop-2 

a 

en-l-yl ) - cyclohexadec - 13 - ene -2 , 6-dione 
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(1S/R, 3S (E) . 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4-yl) ethenyl) -8,8,12,16- 

* 

tetramethyl-4 -aza-17-oxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S. 9S, 13B/Z. 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- 
(2 -methyl thiasol - 4 -yl ) ethenyl } - 1 -aza- 5 ,5,9, 13 -tetramethyl -7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S tE) ;7S, 10R(RS) , 11R, 12S. 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-methyl-2- (2-methythiazol-4- 



■ 



yl ) ethenyl- 8 , 8 , 12 , 16 -tetramethyl -4-aza-17- 
oxabicyclo [ 14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R (RS) , 8S, 98, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 
me thy 1 thiazol - 4 -yl ) ethenyl )-l-aza-5,5,9,13- tetramethyl - 7 - 

■ 

(oxacycl opropylmethyl ) - cyclohexadec -13-ene-2,6 -dione 

(1S/R, 38 (B) , 7S. 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (2- (2-methylthiazol-4-yl) ethenyl) - 

8, 8, 12 , i6-tetramethyl-4-aza-17-oxabicycloll4 .1 .01 heptadecane-5, 9 

* 

dione 

(48, 7R(RS) , 88, 9S, 13B/Z, 168 (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2 
(2-methylthiazol-4-yl) ethenyl) -1-aza-S, 5, 9, 13 -tetramethyl -7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (1-f luoro-2- (2-methylthiazol-4- 
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* 

■ 

i 

yl)ethenyl)-8,8,12,16-tetramethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 

(4S, 7R(RS) , 8S, 98, 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-chloro-2- 
(2-methylthiazol-4-yl) ethenyl) -l-aza-5,5,9,13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-l3-ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R(RS) , 11R, 12S, 16R/8) -7, 11-dihydroxy^lO- 
(oxacyclopropylroethyl) -3- (l-chloro-2- (2-methylthiazolr4- 
yl) ethenyl) -8 , 8 , 12 , 16-tetramethyl-4-aza-17- 

■ 

oxabicyclo [14 . 1 . 0 1 heptadecane- 5 , 9 -dione 

(4S, 7R, 88, 9S„13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-raethyl-2- (2- 
met hyloxazol- 4 -yl) ethenyl) -l-aza-5,5, 9, 13-tetraroethyl-7- (but- 3- 

■ 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (but-3- 
in-l-yl) -3- (l-methyl-2- (2-methyloxazol-4-yl)ethenyl) -8,8,12,16- 
tetramethyl -4 - aza- 17 -oxabicyclo [14 .1.0] heptadecane- 5-, 9-dione 

(48, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (2 - (2- 
me thyloxa zol - 4 -y 1 ) ethenyl )-l-aza-5,5,9,13-t e t r ame thy 1 - 7 - (but - 3 - 

in-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R. 38(B), 78, 10R.11R. 128, 16R/S) -7, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (2- (2-methyloxazol-4-yl)ethenyl) -8,8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 
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(4S,7R,8S,9S,13B/Z, 168(E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
methyloxazol -4 -yl) ethenyl) -l-aza-5, 5,9, 13 - tetramethyl - 7 - (but-3- 
in-l-yi) -cydohexadec-13-ene-2, 6-dione 

(1S/R,3S(E) ,7S,10R,llR,12S,16R/S)-7,ll-dihydroxy-10-(but-3- 
in-l-yl> -3- (i-fluoro-2- (2-roethyloxazol-4-yl) ethenyl) -8,8, 12,16- 
tetramethyl-4-aza-17-oxabicyclo (14 : 1 . 0] heptadecane-5 , 9-dione 

(4S,7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- <2- 
methyloxazol-4-yl) ethenyl) -l-aza-5,5,9,13-tetramethyl-7- (but-3- 
in-l-yl) - eye 1 ohexadec - 1 3 - ene - 2 , 6 - di one 

(lS/R,3S(E),7S,10R,llR,12S,16R/S)-.7,ll-dihydroxy-10-(but-3- 
. in-l-yl) -3- (l-chloro-2- (2-ri«thyloxazol-4-yl)ethenyl) -8,8, 12.16- 
tetramethyl -4 -a2a-17-oxabicyclo [14.1.0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 168 (B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyloxazol-4-yl)ethenyl) -l-aza-5, s, 9, 13 -tetramethyl -7- (but-3 - 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) , 78, 10R, 11R, 12S, 16R/S) -7, U-dihydroxy-10- (but-3 

en- 1 -yl ) - 3 - (l-methyl-2 - (2 -methyloxazol -4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 8S, 98, 13B/Z, 168 (B) ) -4 , 8-dihydroxy-16- (2 - (2- 
methyloxazol-4-yl) ethenyl) -l-aza-S,5, 9, 13 -tetramethyl -7- (but-3- 
en-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) . 78, 10R. 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (but-3- 

en-l-yl) -3- (2- (2 -methyloxazol-4-yl) ethenyl) -8, 8,12, 16- 
tetramethyl-4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S,7R.8S,9S,13B/Z,16S<E)) -4,8-dihydroxy-16- (l-flUOro-2- (2- 

methyloxa2ol-4-yl)ethenyl)-l-a2a-5,5,3,13-t6tr ara ethyl=7-{but-3- 

en-l-yl) -.cyclohexadec-13-ene-2 , 6-dione 

(1S/R,3S(E) ,7S,10R,HR,12S,16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl)-3-(l-f luoro- 2 - ( 2 -nvethyloxazol - 4 -yl ) ethenyl ) - 8 , 8 , 12 , 16 - 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(48, 7R, 88, 98, 13B/Z. 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5.5,9, l3-tetre«nethyl-7- (but-3- 
en-l-yl) -cydohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B> , 78, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (but-3- 
en-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8,12.16- 
tetramethyl :4-aza-17-oxabicyclo [14 .1.0] heptadecane-5 , 9-dione 

(48 , 7R (RS) , 8S, 98, 13B/Z, 16S (B) ) -4 , 8-dihydroxy-l6- (l-methyl-2- 
(2-methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, l3-tetramethyl-7- (2- 
oxacyclopropyl-l-ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38 (B) , 78 , 10R (RS) , 11*. 128 , 16R/S) -7 , ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyl) -3- (l-methyl-2- (2-methyloxazol-4- 
yl) ethenyl) -8 . 8, 12 , l6-tetrainethyl-4-aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 
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(4S , 7R (RS) , 8S , 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy- 16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- (2- 
oxacyclopropyl-1 -ethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 78, 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- (2- 

i 

oxacyclopropyl-1 -ethyl) -3- (2- <2-methyloxaz61-4-yl) ethenyl) - 

8 , 8 . 12 . 16- tetramethyl -4-aza- 17-oxabicyclo [14 . 1 . 0) heptadecane-5 , 9 



dione 



dihydroxy 



(2-methyloxazol-4-yl) ethenyl) -l-aza-5, 5,9, 13 -tetramethyl- 7- (2- 
oxacyclopropyl-l.-ethyl)-cyclohexadec-13-ene-2. 6-dione 

.. 3S (B) , 7S, 10R<RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (2- 



oxacyclopropyl-l-ethyl) -3- <l-f luoro-2- (2-methyloxazol-4- 
yl) ethenyl) -8, 8, 12, 16-tetramethyl-4-aza- 17- 
oxabicyclo [ 14 . 1 . 0) heptadecane- 5 , 9-dione 

(4S , 7R (RS) , 8S, 98, 13E/Z, 16S (B) ) -4 , 8 -dihydroxy- 16- (l-chloro-2 

( 2-methyloxazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7-(2'- 
oxacycl opropy 1 - 1 - ethyl ) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) , 7S, 10R(RS) , 11R, 128, 16R/S) -7, ll-dihydroxy-10- (2- 
oxacyclopropyl-l-ethyi) -3- (l-chloro-2- <2-methyloxazol-4- 
yl)ethenyl)-8,8,12,16-tetramethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0] heptadecane-5 , 9 -dione 
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(4S, 7R. 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyloxazol-4-yl) ethenyl) -1-aza-S, 5, 9, l3-tetramethyl-7- (prop- 2- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 

* 

in-l-yl) -3- (1 -methyl-2- ( 2 -methyloxazol -4 -yl ) ethenyl ) - 8 . 8 , 12 , 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0) heptadecane-S , 9-dione 

- . 

(4S,7R,8S.9S,13B/Z,16S(B))-4,8-dihydroxy-16-(2- (2- 

n»ethyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9. l3-tetramethyl-7- (prop-2- 

■ 

in-l-yl) -cyclohexadec-13-ene-2. 6-dione 

(1S/R,3S(E) ,7S,10R,llR,12S,16R/S)-7,ll-dihydroxy-10- (prop-2 

in-l-yl) -3- (2- (2-metfayloxazol-4-yl) ethenyl) -8,8,12,16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R, 88, 98, 13B/Z. 16S (B) ) -4 , 8-dihydroxy-l6- (1- f luoro-2- (2- 

methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, i3-tetramethyl-7- (prop-2- 
in-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S(B) ,7S,10R, 11R, 128, 16R/S) -7. ll-dihydroxy-10- (prop- 
in-l-yl) -3- (l-f luoro-2- (2 -methyloxazol -4 -yl ) ethenyl ) -8,8,12,16- 
tetramethyl-4 -aza-17-oxabicyclo [14 . 1 . 0) heptadecane- 5 , 9-dione 

(48 , 7R, 88 , 98, 13B/Z , 16S(B) ) -4, 8 -dihydroxy-16- (1 -chloro-2 - (2 
,nethyloxazol-4-yl)ethenyl) -i-a*a-5,S,9,13-tetra,neth y l-7- (prop-2 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (B) , 7S. 10R, 11R, 128. 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl)ethenyl) -8,8.12.16- 

» 

tetra.nethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5 . 9-dione 

(4S, 7R, 8S , 9S, 13E/Z. 168 (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
,,«thyloxazol-4-yl)ethenyl)-l-a*a-5.5.9.13-tetraiDetbyl-7-{prop.2- 

en- 1 -yl ) - cyclohcxadec - 13 - ene -2.6- dionc 

(1S/R. 3S (E) . 7S. 10R, 11R. 128. 16R/S) -7 . ll-dihydroxy-10- (prop-2 
en-l-yl) -3- (l-«nethyl-2- (2-methyloxazol-4-yl) ethcnyl) -8. 8. 12. 16- 
tetramethyl-4-aza-17-oxabicyclo (14 .1.0] heptadecane-5, 9-dione 

(48, 7R, 8S. 98, 13B/Z. 168 (E) ) -4, 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yDethenyl) -l-az-5,5,9.13-t. tramethyl-7- (prop-2- 

en-l-yl) -cyclehexadec-13-ene-2, 6-dione 

(lS/R,3S(E),7S,10R,HR,12S,16R/S)-7,ll-dihydroxy-10-(prop-: 

en-l-yl) -3- (2- (2-methyloxazol-4-yl) ethenyl) -8.8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 .1.0] heptadecane-5 . 9-dione 

(4S.7R.8S. 93. 13B/Z.168 (B) ) -4, 8-dihydroxy-16- (1-f luoro-2- (2 

m ethyloxazol.4-yl)ethenyl)-l-aza-5.5,9,l3-tetran*thyl.7-(prop-2 

en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(lS/R,3S(B),78,10R,llR,12S,16R/S)-7,ll-dihydroxy-10-(prpp- 

en-l-yD -3- (l-fluoro-2- (2-methyloxazol-4-yl)ethenyl) -8,8,12, 16- 
tetra m ethyl-4-aza-17-oxabicycloU4.1.0lheptadecane-S,9-dione 
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(4S, 7R. 8S, 9S. 13E/Z, 16S (E) ) -4, 8-dihydroxy-16- (l-chloro-2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5,5,9,13-tetramethyl-7- (prop-2- 
en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 38(B) , 78. 10R, 11R, 128 , 16R/S) -7 . ll-dihydroxy-10- (prop-2- 

en-l-yl) -3- (l-chloro-2- (2-methyloxazol-4-yl) ethenyl) -8,8, 12, 16- 
tetramethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 

(48, 7R(RS) , 88, 98, 13E/Z, 16S (E) ) -4, 8-dihydroxy-l6- (l-roethyl-2- 
(2-methyloxaxol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- 

(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (B) , 78, 10R (RS) , 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (1 -methyl -2 - (2 -methyloxazol -4 - 
yDethenyl) -8,8,12,16-tetratnethyl-4-aza-17- 

oxabicyclo (14 . 1 . 0] heptadecane- 5 , 9-dione 

(4S,7R(RS),8S,9S,13B/2,16S(B))-4,8-dihydroxy-l6-(2-(2- 

methyloxazol-4-yl) ethenyl) -1-axa-S, 5, 9, l3-tetramethyl-7- 
(oxacyclopropylmethyl)-cyclohexadec-l3-ene-2, 6-dione 

(1S/R,38(E) ,78,10R(RS) , 11R, 128, 16R/S) -7,11-dihydroxy-iO- 

(oxacyclopropylmethyl) -3- (2- (2-methyioxazol-4-yl) ethenyl) - 
8,8,12, i6-tetramethyl-4-aza-17-oxabicyclo (14 .1.0] heptadecane- 5 , 9 



dione 



dihydroxy 



» — — r — - ■ - 

(2-«thylox.xol-4-yl)eth«»yl)-l-.x.-5 u-tetr.m.thyl-7- 

(oxaeyclopropylmethyl) -cyclohex.dec-13-.n.-i. d-dion. 



WO 00/66589 



PCT/IB00/00657 



273 



(1S/R, 3S (E) , 73, 10R(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (1-f luoro-2- (2-methyloxazol-4- 

« 

yl) ethenyl) -8 , 8 , 12 , 16-tetramethyl-4 -aza-17- 
oxabicyclo 114 .1.0] heptadecane-S , 9-dione 

(4S , 7R (RS) , 8S , 9S , 13B/Z , 1SS (S) ) -4 , 3 -dihydroxy- 16 - {1- chloro-2- 
(2-methyloxazol-4-yl) ethenyl) -l-aza-5, 5, 9, 13-tetramethyl-7- 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 7S, lOR(RS) , 11R, 12S, 16R/S) -7, ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol -4- 
yl)ethenyl)-8,8,12,16-tetramethyl-4-aza-17- 

oxabicyclo [14 . 1 . 0] heptadecane-S , 9-dione 

(4S,7R,8S, 9S,13E/Z,16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
pyridyl) ethenyl) -l-aza-5, 5-trimethylene-9, 13 -dimethyl -7- (but -3- 
in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 73, 10R, 11R, 123, 16R/S) -7, ll-dihydroxy-10- (but-3- 

in-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) -8, 8-trimethylene- 
12 , 16-dimethyl-4-aza-17-oxabicyclo 114 . 1 . 0) heptadecane-5 , 9-dione 

(43, 7R, 83, 9S, 13B/Z, 163 (B) ) -4 , 8-dihydroxy-16- (1-f luoro-2- (2- 
pyridyl) ethenyl) -l-aza-5. 5-trimethylene- 9, 13-dimethyl-7- (prop-2- 

i 

* ■ 

in-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (E) , 73. 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2 

in-i-yl) -3- (l-£luoro-2- (2-pyridyl) ethenyl) -8, 8-trimethylene- 
12, i6-dimethyl-4-aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9-dione 
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(4S,7R,8S,9S.13E/Z,16S(E))-4,8-dihydroxy-16-(l-fluoro-2-(2- 
pyr idyl ) ethenyl ) - 1 -aza- 5 , 5 - trimethylene- 9 . 13 -dimethyl - 7 - (prop- 2 ^ 
en-l-yl) -cyclohexadec-13-ene-2 , 6-diorie 

(1S/R. 36 (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
en-l-yl) -3- (l-fluoro-2- ( 2 -pyridyl) ethenyl) -8,8-triresthylene- 
12 , 16-diinethyl-4-aza-17-oxabicyclo (14 . 1 . 0] heptadecane-5 , 9-dione 

■ 

(4S,7R(RS)8S,9S,13B/Z,16S (B) ) -4, 8-dihydroxy-16- (1-f luoro-2- 

( 2 -pyridyl ) ethenyl ) - 1 -aza- 5 , 5 - trimethylene- 9,13 -dimethyl - 7 - 
(oxacyclopropylmethyl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (E) , 7S, 10R (RS) . 11R, 128, 16R/S) -7, ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (l-fluoro-2- (2 -pyridyl) ethenyl) -8,8- 

■ 

trimethylene- 12 , i6-dimethyl-4 -aza-17- 
oxabicyclo 114 . 1 . 0) heptadecane-5 , 9-dione 

(48, 7R, 88, 98, 13B/Z, 168 (B) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiazol-4-yl)ethenyl)-l-aza-5 ( 5-trimethylene-9,13-dimethyl- 

7- (prop-2-in-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 38(B), 78,10R,llR,12S,16R/S)-7, ll-dihydroxy-10- (prop-2- 

in-l-yl) -3- (l-methyl-2- (2-methylthiazol-4-yl) ethenyl) -8,8- 
trimethylene-12 , 16-dimethyl-4 -aza-17- 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S.7R,88,9S,13B/Z,16S(E))-4,8-dihydroxy-l6- (l-fluoro-2- (2- 
methylthiazol-4-yl) ethenyl) -1-aza-S, 5- trimethylene- 9, 13 -dimethyl 
7- (prop-2-in-l-yl) -cyclohexadec-13-ene-2, 6-dione 
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(1S/R, 3S (E) . 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-2- 
in^l-yl) -3- (l-fluoro-2- (2-methylthiazol-4-yl) ethenyl) -8,8- 

* 

t r imethylene- 12 , 16 - dime thyl - 4 - aza- 17 - 
oxabicyclo 114 .1.0] heptadecane-5, 9-dione 

(4S,7R.8S,9S,13B/Z,16S(B))-4 f 8-dihydroxy-16-(2- (2- 

methylthiazol-4-yl) ethenyl) -1-aza-S, 5-trimethylene-9 . 13-dimethyl- 
7- (prop-2-en-l-yl) -cyclohexadec-13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-lO- (prop-2> 

en-l-yl) -3- (2- (2-methylthiazol-4-yl) ethenyl) -8, 8-trimethylene- 
12 , 16-dimethyl-4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

(4S, 7R(RS) , 8S, 9S, 13B/Z> 16S (B) ) -4, S-dihydroxy-tt- (l-£luoro-2 
(2-methylthiazol-4-yl) ethenyl) -i-aza-5, 5-trimethylene-9, 13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R (R8) , 11R, 128, 16R/S) -7, ll-dihydroxy-10- 

(oxacyclopropylmethyl) -3- (l-fluoro-2- (2-methylthiazol-4- 
yl) ethenyl) -8, 8-trimethylene-12, 16-dimethyl-4-aza-17- 

oxabicydo [14 . 1 . 0) heptadecane- 5 , 9-dione 

■ 

(48, 7R, 88,9S,13B/Z,16S (B) ) -4, 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -l-az.-5, S-trimethylene-9 , 13-dimethyl^ 
7- (prop-2-in-l-yl) -cyclohexadec- 13 -ene-2 , 6-dione 

(IS/R, 38 (B) , 73, 10R, 11R, 12S. 16R/S) -7 , ll-dihydroxy-10- (prop- 
in-l-yl) -3- (2- (2-methyloxazol-4-yl)ethenyl) -8, 8-trimethylene- 
12 , l6-dimethyl-4-aza-17-oxabicyclo [14 . 1 . 0) heptadecane-5 , 9-dione 
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(4S, 7R, 8S. 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy-16- (l-fluoro-2- (2- 

m 

i 

methyloxazol-4-yl) ethenyl) -l-aza-5, 5-trimethylene-9, 13-dimethyl- 

* 

7- (prop-2-in-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (prop-2 
in-l-yl) -3- (1-f lucrc-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
t r iroethylene - 1 2 , 16 -dime thyl - 4 -aza- 17 - 
oxabicyclo 114 . 1 . 0] heptadecane-5 , 9-dione 

(4S. 7R, 8S, 9S, 13E/Z. 16S (E) ) -4 , 8-dihydroxy-16- (l-methyl-2- (2- 
methyloxazol-4-yl) ethenyl) -l-aza-5, S-trimethylene-9, 13 -diethyl- 

■ • 

7- (prop-2-en-l-yl) -cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (E) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (prop-: 
en-l-yl) -3- (l-methyl-2- (2-methyloxazol-4-yl) ethenyl) -8,8- 
tr ime thylene- 12 , 16 -dimethyl -4-aza-17- 

i 

* • ♦ 

oxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 

(4S,7R,8S,9S,13B/Z,16S (E) ) -4, 8-dihydroxy-16- (l-fluoro-2- (2 
methyl oxazol- 4 -yl) ethenyl) - l-aza-5, 5- trimethylene-9 , 13-dimethyl 
7- (prop- 2 -en-l-yl) - eye 1 ohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R , 3S (B) , 78 , 10R, 11R. 12S , 16R/8) -7,11 -dihydroxy-10- (prop- 
en-l-yl) -3-d- f luoro- 2 - ( 2 - me thy loxazol - 4 -yl ) ethenyl ) - 8 , 8 - 
triroethylene-12-16-diroethyl-4-aza-17- 
oxabicyclo [ 14 . 1 . 0] hept adecane- 5 , 9-dione 
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(4S, 7R (RS) , 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (2- (2- 
methyloxazol-4-yl) ethenyl) -1-aza-S, s-trimethylene-9, 13-dimethyl- 
7- (oxacyclopropylmethyl) - cyclohexadec- 13 -ene- 2, 6-dione 

(1S/R, 38 (B) , 7S , 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- 
(oxacyclopropylmethyl) -3- (2- (2-methyloxazol=4=yl) ethenyl) -8,8- 
trimethylenc-12 , 16-dimethyl-4-aza-17- 
oxabicyclo (14.1.0) heptadecane-5, 9-dione 

* 

<4S, 7R(RS) . 8S, 9S, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16-.(l-chloro-2- 
(2-methyloxazoi-4-yl) ethenyl) -1-aza-S, S-trimethylene-9, 13- 
dimethyl-7- (oxacyclopropylmethyl) -cyclohexadec- 13 -ene-2. 6-dione 

(1S/R, 38 (B) . 78, 10R(RS) , 11R, 128, 16R/S) -7 , ll-dihydroxy-10- 

( oxacyclopropylmethyl) -3- (l-chloro-2- (2-methyloxazol-4- 
yDethenyl) -8,8- 1 rime thy lene -12,16 -dimethyl - 4 - aza - 1 7 - 
oxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

<4S, 7R, 8S; 98, 13B/Z, 16S.(B) ) -4, 8-dihydroxy-lS- (1 -methyl -2- (2- 
pyridyl) ethenyl) -l-oxa-5 .5,9, l3-tetramethyl-7- (3-methyl-but-2-en- 
1-yl) - cy c lohexadec - 1 3 - ene - 2 , 6-dione 

(1S/R, 38 (B) , 78, 10ft. 11R, 128. 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-methyl-2- (2-pyridyl) ethenyl) - 
8 . 8 . 12 , 16- tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0 ] heptadecane-5 , 9- 

dione 
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■ • 

(4S,7R,8S,9S,13B/Z,16S(E))-4,8-dihydroxy-16-(2- (2- 
pyridyDethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3 -methyl-but-2-en 
1-yl) -cyclohexadec-13-ene-2, 6 -dione 

(1S/R,3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (2- (2-pyridyl) ethenyl) -8, 8, 12, 16- 
tetramethyl -4 , 17-dioxabicyclo [14 .1.0] heptadecane-5, 9-dione 

<4S, 7R, 8S, 9S, 13E/Z, 16S (B) ) -4 , 8-dihydroxy- 16- <l-f luoro-2- (2- 
pyridyl ) ethenyl ) - 1 - oxa- 5 , 5 , 9 , 13 - tetramethyl - 7 - ( 3 -methyl -but - 2 -en 

* 

• ■ 

1-yl) -cyclohexadec-13-ene-2,6-dione 

* * 

(1S/R,3S (B) , 7S, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl -but -2 -en- 1-yl) -3- U-f luoro-2- (2-pyridyl) ethenyl) - 
8 , 8 , 12 , 16 -tetramethyl -4 , 17-dioxabicyclo [14 .1.0) heptadecane-5 , 9- 

dione 

(43, 7R, 8S, 9S, 13B/Z, 163 (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
pyridyl) ethenyl) -l-oxa-5,5, 9, 13 -tetramethyl -7- (3-methyl-but-2-en 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

( 1S/R, 33 (B) , 73 , 10R, llR, 123 , 16R/S) -7 , ll-dihydroxy-10- (3 - 

■ 

methyl -but-2 -en- 1-yl) -3- (l-chloro-2- (2-pyridyl) ethenyl) - 

8 , 8 , 12 , l6-tetramethyl-4 , 17-dioxobicyclo (14 . 1 . 0] heptadecane-S , 9- 

« 

dione 

(43, 7R.8S, 9S, 13B/2, 163 (B) ) -4, 8-dihydroxy-16- (l-methyl-2- (2- 
methylthiaxol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13 -tetramethyl -7- (3- 
me t hy 1 - but -2 -en- 1-yl) - eye lohexadec - 1 3 - ene -2,6- dione 



WO 00/66589 



PCT/IBOO/00657 



279 



(1S/R. 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, H-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (1-methyl- (2- (2-methylthiazol-4- 
yDethenyl) -8,8,12,16-tetramethyl-4,17- 
dioxabicyclo [14 . 1 . 0] heptadecane-5 , 9-dione 

<4S, 7R, 8S, 9S. 13E/Z, 16S (E) ) -4 , 8 -dihydroxy-16- (2- (2- 

methylthiazdl-4-yl)ethenyl) -l-oxa-5,5, 9,13-tetramethyl-7- (3- 
methyl -but -2 -en- 1-yl) - cyclohexadec - 13 - ene - 2 , 6-dione 

(1S/R, 3S (E) . 7S. 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl> -3- (2- (2-methylthiazol-4-yl)ethenyl> - 

w 

8 , 8. 12 , 16-tetramethyl-4 , 17-dioxabicyclo [14 . 1 . 0] heptadecane-5, 9 
dione 

(4S. 7R. 8S, 9S, 13E/Z. 16S (E) ) -4 , 8-dihydroxy-16- (1-f luoro-2- ( 
methylthiazol-4-yl) ethenyl) -l-oxa-5. 5, 9, 13-tetramethyl-7- (3- 

me thy 1 - but - 2 - en- 1 -y 1 ) - cyclohexadec - 1 3 - ene - 2 , 6 - dione 

C1S/R. 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl -but -2-en-l-yl) -3- (1-f luoro-2- (2-methylthiazol-4- 
y 1 ) e t henyl )-8,8,12,16- 1 e t ramet hyl -4,17- 
dioxabicyclo [14 . 1 . 01 heptadecane-5 , 9-dione 

(4S, 7R, 88, 9S, 13B/Z, 168 (E) ) -4 , 8-dihydroxy-16- (l-chloro-2- 
methylthiazol-4-yl)ethenyl) -l-oxa-5,5,9,13-tetramethyl-7- (3- 

methyl -but-2-en-l-yl)-cyclohexadec-13-ene-2, 6-dione 

(lS/R,3S(B),7S,10R,llR,12S,16R/S)-7.11-dihydroxy-10-(3- 

■ 

methyl-but-2-en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4- 
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yDethenyl) -8,8,12,16-tetramethyl-4,17- 
dioxabicyclo [14 . 1 . 01 heptadecane -5 , 9-dione 

(48, 7R, 8S, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy- 16- (l-methyl-2- (2 
methyloxazol -4 -yDethenyl) -l-oxa-5,5, 9. l3-tetramethyl-7- (3- 

* 

methyl -but -2 -en- i-yl) - cy e 1 ohexadec - 1 3 - ens - 2 , S-dicne 

(1S/R, 38 (B) , 7S, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 

a 

methyl -but- 2 -en- 1-yl) -3- (l-methyl-2- (2-methyloxazol-4- 

* 

yl)ethenyl)-8,8,12,16-tetramethyl-4,17- 
dioxabicyclo 1 14.1. 01 heptadecane- 5, 9-dione 

(48 , 7R, 88 , 98 , 13B/Z , 16S (B) ) -4 , 8 -dihydroxy- 16 - (2 - (2 - 
methyloxazol-4-yl) ethenyl) -i-oxa-5,5,9,l3-tetramethyl-7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2 , 6-dione 

(1S/R, 3S (B) , 7S, 10R. 11R. 12S, 16R/S) -7, 11 -dihydroxy- 10- (3- 
methyl-but-2-en-l-yl) -3- (2- (2 -methyloxazol- 4 -yl) ethenyl) - 
8 , 8 , 12 , l6-tetramethyl-4 , 17 -dioxabicyclo (14 . 1 . 0 1 heptadecane- 5 . 9 

dione 

(48, 7R, 8S, 98, 13B/Z, 168 (B) ) -4 , 8 -dihydroxy- 16- (1-f luoro-2- ( 
methyloxazol-4-yl) ethenyl) -l-oxa-5, 5, 9, 13-tetramethyl-7- (3- 

methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2.6-dione 

(1S/R, 38 (E) , 78, 10R. 11R, 128, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl -but-2-en-l-yl) -3- (1-f luoro-2- (2 -methyloxazol -4- 
yl) ethenyl) -8 , 8, 12, 16-tetratoethyl-4 ,17- 
dioxabicyclo [ 14 . 1 . 01 heptadecane- 5 , 9 -dione 
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(4S,7R,8S,9S,13B/Z,16S(E))-4,8-dihydroxy-16- (l-chloro-2- (2- 
methyloxazol - 4 -yl ) ethenyl ) - 1 -oxa- S , 5 , 9 , 13 - tetratnethyl - 7 - (3 - 
methyl -but - 2 - en- 1 -yl ) - cyclohexadec- 13 -ene-2, 6-dione 

(1S/R, 3S (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

methyl -but-2-en-l-yl) -3- (l-chloro-2- ( 2 - methyloxazol - 4 - 
yl) ethenyl) -8 , 8, 12 , l6-tetramethyl-4 , 17- 

■ 

dicxabicyclo (14 .1.0] heptadecane-5 , 9-dione 

(4S. 7R, 8S, 9S, 13B/Z, 168 (E) ) -4 . 8-dlhydroxy-16- (1 -methyl -2- (2- 
pyridyl) ethenyl) -1-aza-S, 5, 9, 13-tetramethyl-7- (3 -methyl -but- 2 -en- 
1-yl) -cyclohexadec-!3-ene-2 , 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (l-methyl-2- (2 -pyridyl) ethenyl) - 

8, 8, 12, l6-tetramethyl-4-aza-17-oxabicyclo (14 .1 .0] heptadecane-5, 9- 

dione 

(4S, 7R, 8S. 98, 13B/Z, 168 (B) ) -4, 8-dihydroxy-16- (2- (2- 
pyridyl ) ethenyl ) - 1 -aza-5 , 5 , 9 , 13 - tetramethyl - 7 - (3 -methyl -but - 2 -en- 
1-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 38 (B) , 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (2- (2-pyridyl) ethenyl) -8, 8 , 12 , 16- 
tetramethyl-4-aza-17-oxabicyclo 114 .1.0] heptadecane-5, 9-dione 

(48, 7R, 8S, 98, 13E/Z, 16S (B) ) -4, 8-dihydroxy-16- (l^f luoro-2- (2- 
pyridyl) ethenyl) -i-aza-5,5,9,l3-tetranethyl-7- (3-m*thyl-but-2-en- 
l-yl) -cyclohexadec- 13 -ene -2, 6-dione 



• 
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(1S/R, 3S (E) . 7S, 10R, 11R, 12S, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-fluoro-2- (2-pyridyl) ethenyl) - 

* 

8, 8 , 12 , 16-tetraniethyl-4-aza-17-oxabicycl© [14 . 1 . 0] heptadecane-5, 9- 
dione ' 

(4S,7R,8S, 9S,13E/Z,16S (E) ) -4 , a-dihydrexy-16- (l-chloro-2- (2- 
pyridyl) ethenyl) -1-aza-S , S, 9, l3-tetramethyl-7- <3-roethyl-but-2-en- 
1-yl) -cyclohexadec-13-ene-2, 6-dlone 

(1S/R, 3S (B) , 7S, 10R, 11R, 123, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-chloro-2- (2 -pyridyl) ethenyl) - 
8 l 8,12,16-tetramethyl-4.aza-17-oxabicyclotl4.i.0]heptadecane-5,9. 

a 

dione 

(48 , 7R, 8S, 9S, 13B/Z, 168 (B) ) -4 . 8-dihydroxy-16- (l-raethyl-2- (2- 
n»ethylthiazol-4-yl) ethenyl) -1-aza-S, 5, 9, 13-tetramethyl-7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

(1S/R, 3S (B) , 78, 10R, 11R, 128, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (1 -methyl -2- <2-inethylthiazol-4- 
yDethenyl) -8,8,12.16-tetraioethyl-4-aza-17- 

* 

oxabicyclo [14 . 1 . 0] heptadecane- 5 , 9-dione 

(4S, 7R, 83, 98 , 13B/2, 16S (B) ) -4 , 8-dihydroxy-16- (2 - (2- 

* 

m ethylthiazol-4-yl)ethenyl)-l-aza-5,5,9,13-tetramethyl-7-(3- 
methyl-but-2-en-l-yl) - cyclohexadec- 13 -ene- 2, 6-dione 

(lS/R,3S(B),7S,10R,llR.12S,16R/S)-7,ll-dihydroxy-10-(3- 
methyl-but-2-en-l-yl) -3- (2- <2-tnethylthiazol-4-yl) ethenyl) - 
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8,8, 12, i6-tetramethyl-4-aza-17-oxabicyclo [14 .1.0] heptadecane-S, 9- 
dione 

(43, 7R, 83, 9S, 13E/Z, 16S (E) ) -4 , 8 -dihydroxy-16- (l-fluoro-2- (2- 
methyl thiazol -4 -yl ) ethenyl ) - 1 -aza- 5 , 5 , 9 , 13 - tetraroethyl - 7 - (3 - 
methyl - but -2-en-l-yl) - eye 1 ohexadec - 1 3 - ene -2,6- dione 

(1S/R, 3S (B) , 7S , 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 
methyl-but-2-en-l-yl) -3- (l-fluoro-2- (2 -methyl thiazol -4- 
yl ) ethenyl )- 8 , 8 , 12 , 16 - tetraroethyl - 4 - aza- 17 - 

oxabicyclo (14 . 1 . 0] heptadecane-5 , 9- dione 

(43, 7R, 8S, 9S, 13B/Z. 16S (B) ) -4 , 8-dihydroxy-16- (l-chloro-2- (2- 
methylthiazol-4-yl) ethenyl) -l-aza-5 , 5 , 9, 13-tetramethyl-7- (3- 

methyl -but -2-en-l-yl) -cyclohexadec-13-ene-2, 6-dione 

( 1S/R, 33(E) ,7S, 10R, 11R, 123 , 16R/S) -7 , ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (l-chloro-2- (2-methylthiazol-4- 

yl ) ethenyl ) - 8 , 8 , 12 , 16 - tetramethyl - 4 - aza- 17 - 

oxabicyclo 114.1. 0] heptadecane-5 , 9-dione 

(4S, 7R. 88, 98, 13B/2. 16S (E) ) -4, 8-dihydroxy-16- (l-methyl-2- (2 

methyloxazol-4-yl) ethenyl) -l-aza-5 , 5, 9 , 13 -tetramethyl -7- (3- 
methyl-but-2-en-l-yl) -cyclohexadec-13 -ene- 2 , 6-dione 

( 1S/R. 33 (B) , 73, 10R, 11R, 12S, 16R/S) -7 , ll-dihydroxy-10- (3- 

methyl.but-2-en-l-yl) -3- (l-methyl-2- (2-methyloxazol-4- 
yl)ethenyl)-8,8,12,16-tetramethyl-4-aza-17- 

oxabicyclo[14 .1.0] heptadecane-5, 9-dione 
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(4S, 7R, 8S, 93, 13E/Z, 16S (E) ) -4 , 8-dihydroxy-16- (2- (2- 

methyloxazol-4-yl) ethenyl) -l-aza-5,5,9,13-tetramethyl-7- (3- 

t 

methyl - but - 2 -en- 1 -yl ) -cyclohexadec- 13 -ene -2 , 6-dione 

(1S/R, 3S (B> , 78, 10R, 11R, 123, 16R/S) -7, ll-dihydroxy-10- (3- 
methyl -but- 2 -sn-l-ylJ -3- (2- <2-methylcxazol-4-yl) ethenyl) - 
8,8,12, 16-tetramethyl-4 -aza-17-oxabicyclo [14 . 1 . 0] heptadecane-5, 9 

dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (E) ) -4 , 8-dihydroxy-16- (1- f luoro-2- (2- 
methyloxazol -4 -yl ) ethenyl ) - 1 - aza- 5 , 5 , 9 , 13 - t etramethyl - 7 - ( 3 - 
methyl -but - 2 -en- 1 -yl ) -cyclohexadec- 13 -ene- 2 , 6-dione 

(1S/R, 3S (B) 7S, 10R, 11R, 123, 16R/S) -7, ll-dihydrcocy-10- (3- 
ntethyl-but-2-en-l-yl) -3- (1-f luoro-2- (2-me.thyioxazol-4- 
yl) ethenyl) -8, 8, 12, l6-tetramethyl-4-aza-17- 
oxabicyclo tl4 . 1 . 0 ) heptadecane- 5 , 9-dione 

(4S, 7R, 8S, 9S, 13B/Z, 16S (B) ) -4 , S-dihydroxy-16- (i-chloro-2- (2- 
methyl'oxazol - 4 -yl ) ethenyl) - 1 - aza- 5 , 5 , 9 , 13 - tetramethyl - 7 - < 3 - 
methyl - but - 2 - en- 1 -yl ) -cyclohexadec- 13 -ene- 2, 6-dione and 

(1S/R, 3S(B), 78, 10R,11R, 123, 16R/S) -7, ll-dihydroxy-10- (3- 

methyl-but-2-en-l-yl) -3- (l-chloro-2- (2 -methyl oxazol -4- 

yl) ethenyl) -8 1 8, 12 , l6-tetramethyl-4-aza-17-oxabicyclo 114 . 1 . 0] 

heptadecane- 5 , 9 -dione 
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7. A compound of the formula I of claim l, wherein 
oxygen. 



Z is 



8. A compound of the formula I of claim l. wherein R u and 
R» taken together form a trimethylene group. 



9. A compound of the formula I of claim 1, wherein *- i 8 
hydrogen . 



10. A conpound of the formal. I of ol.im i, ^ mia R „ u 
hydrogen „d R» i. . llyl , prop- 2 -i„ y i, ^.3.^ or ^-nyl. 

* 

11. A compound of the formula I of claim 1, wherein R» and 
Rlb taken together are H/OH. 



12. A compound of the formula 1 of claim 1, wherein R« is 
ethyl, ethyl, propyl, n-butyl, i -butyl, t -butyl or benzyl. 



13. A compound of the formula I of claim 1, wherein R« i 



H, C t ., alkyl or -(CH,).-T where T is OH, P or CI and e is 1 



18 



or 2 
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■ 

14. A confound of the formula I of claim 1, wherein G is a 
bicyclic heteroaryl radical with at least one nitrogen atom in 
the bicyclic ring. 



15. A compound of claim 14, wherein G is a 2- 
thylbenzoxazol-5-yl or 2-methylbenzothiazol-5-yl radical 



16. A compound of the formula I of. claim 1, wherein 0 is a 
group X-CRS where R« is C,-C, alkyl, hydrogen, P, Cl or Br; and 
X is CR 10 R M where one of R" and R" is hydrogen and the other is a 
heterocyclic aryl radical. 



17. The compound of claim 16, wherein the heterocyclic aryl 
radical is 2-methylthiazol-4-yl or 2-pyridyl. 

18. A compound of the formula I of claim 1, wherein -A-Y- 
is -O-C(-O) or -NR"-C<«0)- where R>» is hydrogen or C t -C, alkyl. 

9 

19. A pharmaceutical composition comprising a compound of 
the formula I of claim 1 and at least one pharmaceutical ly 
acceptable adjuvant or vehicle. 
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20. A composition according to claim 19 in the form of a 
dosage unit containing 0.1-100 mg of the compound of the formula 
I of claim 1. 



21. A method for treating a disease or condition associated 
with cell growth, division and/or proliferation which comprises 
administering a compound of the formula I of claim 1. 



22. The method of claim 21, wherein the compound of formula 

■ 

a 

I is administered to a human in a dosage of 0,1-100 mg/day. 



23. A prodrug for a compound of the formula I of claim 1 
which comprises an entity which provides, in vivo, a compound of 

* 

the formula I of claim 1 . 



24 . A method for preparing a compound of the formula I of 

claim 1, which comprises: 

cycliiing a compound' of the formula ABC-1 or ABC-2 




ABC-1 



OPG 




or 



ABC-2, 
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wherein R»\ Z, R**, R*, D, E, R 9 , R\ R' and G have the meaning 

i 

given in claim 1/ 

R u ', R 1 **, R 2 *' and R a ' have the meanings given for R", R tt , R" 

and R** in claim 1 
R" means CI^OR"*, CH,-Hal, CHO, CO a R Ilb or COHal. . 

« 

R m means hydrogen, SO,-alkyl, SO a -aryl, SO,-aralkyl or 

together a -(CH,) 0 - group or together a CR 18 *R l * group, 
R"* means hydrogen, C x -C, 0 alkyl, C«-C„ aryl, C*-C, 0 aralkyl, 

■ 

each optionally substituted, 
R 1 * - , R ltb are the same or different and mean hydrogen, C t -C 10 

alkyl, aryl, C,-C, 0 aralkyl or together a - (CH,), group, 

* 

PG 14 ' is hydrogen or a protecting group, 

R»° means halogen, N,, NHR", a hydroxy group, a protected 

hydroxy group O-PG*, a protected amino group HR a, PG*, a 
Ci-Cn alkyl sulfonyloxy group, which optionally can be 
per fluorine ted, a bensoyloxy group that is optionally 
substituted by C t -C, alkyl, nitro, chlorine or bromine, 
an NR a, SO,CH, group, an NR 2 *C(-0)CH, group, a CH,-C(-0)- 

CH, group, 
r" means hydrogen, 

r" means hydroxyl, or 
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R»°, R u together mean an oxygen atom or a Ca-C 10 allcylene-a.o- 

dioxy group, which can be straight -chain or branched, 



R", R" independently mean a C x -C 10 alkoxy group 



25. The method of claim 24 ,. wherein the compound of ABC-1 

* * > < 

ABC-2 is prepared by reacting an intermediate AB-1 or AB-2 




AB-l 



or 




xB-a 



with fragment C, 



or reacting intermediate BC 




BC, 
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with fragment A-l or A- 2 




or 

A-1 A-2 



wherein 

■ * 

V means an oxygen atom, two alkoxy groups 0R X % a C^-C^ 

alkylene-a,fo-dioxy group, which can be straight -chain 

m 

or branched or H/OR M , 
W means an oxygen atom, two alkoxy groups 0R X> , a Cj-C 10 - 

alkylene-a,to-:dioxy group, which can be straight-chain 

■ 

or branched or H/OR", 
G» means a group X-CR*'-, a bicyclic or tricylic aryl 

. radical, 

R i# has the meaning already mentioned in general formula I 

■ 

for R*, 

R*' ' means a hydrogen atom, 

r»» means hydrogen, SO,-alkyl, SO a -aryl, SO,-aralkyl or 

together a - (CR,) 0 - group or together a CR X **R"* group, 

r»» means hydrogen, C^-C^ alJcyl, C,-C u aryl, C,-C„ aralkyl, 

each optionally substituted, 
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R 15 *, R lsb are the same or different and mean hydrogen, C x -C l0 

alkyl, aryl, C,-G3o aralkyl or together a - (CHa) q group, 



means an oxygen' atom, two alkoxy groups OR 31 , a C,-C 



10 



al)cylene-a,fo-dioxy group, which can be straight -chain 
r branched, H/OR* or a grouping CR*°R n , 



whereby 

r" stands for a C x -C, 0 alkyl radical, 

R t stands for hydrogen or a protective group PG*, 

R J0 , R xl are the same or different and stand for 

hydrogen, a C x -C a0 allcyl, C^-C^ aryl, or G 7 -C, 0 aralkyl 
radical, each optionally substituted, or R xo and R u 

« 

together with the methylene carbon atom commonly stand 
for a 5- to 7-membered carbocyclic ring, and 

r» means a hydroxy group, halogen, a protected hydroxy 

group OPG', a phosphonium halide radical PPh,*Hal* (Ph « 
phenyl; Hal - P, Cl, Br, I), a phoephonate radical 
P(0) (OQ), (Q - C t -C l0 alkyl or phenyl) or a phbsphine 
oxide radical P(0)Ph, (Ph - phenyl) 

r»' means, hydrogen, OR* 4 *, Hal, 0S0jR 14b , 

r»* means hydrogen, SO, -alkyl, SO, -aryl, SO, -aralkyl or 

together a - (CH a ) 0 - group or together a CR ls *R lsb group, 

R »* means hydrogen, C,-C„ alkyl, C,-C x , aryl, C,-C, 0 aralkyl, 

each optionally substituted, 
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° means 2 to 4, 

* means 3 to 6, and 

the other variables are as defined 



and AB-2 are prepared 



26. The method of claim 25, wherein th. 4 «. 
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